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X PRXVACB. 

(8.) Among the original featuref of the work, in additioa 
to the peculiarities already alluded to, the attention of 
teachers is invited to the explanation of Subtraction, § 31, — 
to the noethod pursued in Alligation Alternate, §170,— to 
the explanations of the rules ibr extracsting Square and Cube 
Roots, § \78— 181,«to the Problems in §281,— and to the 
rules for determining the greatest Common Divisor, § 66,— 
for reduction of Sterling Money, §186, — and Ibr Complex 
Analysis, § 140. 

In concluMon, the' author submits his woric with confi- 
dence to those teachers who are already acquainted with his 
** Elements," as containing the result of four years addi- 
tional experience. And of all who are interested in the 
subject of education, and the improvement of text books, he 
solicits an impartial examination. If the book is such as he 
believes it to be, he would gladly see it introduced into gene- 
ral use ; but he has no wish that it should be employed in 
the place of better works, or that it should be retained a 
moment to the disadvantage of the pupils in any school. 
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ARITHMETIC. 



1. Abithuetio is the art of computing by numbers. 

A NuuBE&y in Arithmetic^ is an expression that de- 
notes how many things are spoken of. 

Written numbers may be expressed by words, by 
letters, or by combining the ten Arabic figures invented 
for this purpose : 

One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Naught 
1, 2, 3, 4, 6, 6, 7, 8, 9, 0. 

The first nine of these characters are called digits^ 
from the Latin digitus^ a finger : because the numbers 
they express are often counted on the fingers. 

The tenth character, 0, expresses no value by itself, 
and is, therefore, commonly called Naught. It is also 
called ZerOy or Cipher. 

Arithmetic consists of five fundamental operations, 
in each of which something is given, and something is 
required ; namely. Numeration, Addition, Subtraction, 
Multiplication, and Division. 

In Numeration, numbers are either given in figures 
to be read in words, or given in words to be written 
in figures. 

In Addition, two or more numbers are given, and 
their sum or amount is required. 

In Subtraction, two numbers are given, and their 
difference is required. 

In Multiplication, two numbers are given, and their 
product is required. 

In Division, two numbers are given, arA ^«« cpR>- 
tient is required. 
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I. NUMERATION. 

DIRECTIONS TO THE PUPILS. 

Never pass oiver any explanation until you fully un- 
derstand It. If your teacner does not render it per- 
fectly plain at first* he will wish you to ask him again, 
and you can desire some one at home to repeat the 
explanation, and make it fuller, if necessary. 

When you are performing any example, explain 
every step of it to yourself, as if you were showing 
some one else how to do it, and why it is done in that 
way. 

The heavy figures enclosed in parentheses, that yon 
will frequently observe in the explanations and exam- 
ples, as {§ 99), refer to some preceding sectioa When- 
ever you see one of these references, turn to the proper 
tsection, and find how it will assist you in understand- 
ing the subject before you. 

If you adhere strictly to these directions, your pro- 
gress will be comparatively easy, pleasant, and satis- 
factory. If you neglect them, your difficulties will in- 
crease as you advance, and you will require almost 
constant assistance. 

9. Numeration is the process by which we express 
numbers in figures, and read them when so expressed. 

S. The Arabic method is now generally adopted in 
Numeration. By this method, the value of any 
figure is made ten times as large by being removed 
one place to the l^ Thus, 1 represents simply one, 
but 10 represents one ten and nothing, or ten. 

4. The number one is called a unit, and all numbers 
are formed by a collection of units, or parts of units. 
Thus, four is the same as four ones, of units ; fifteen is 
the same as fifteen units. 

A. Every figure is said to occupy a certain place, 
and a name is given to each place. 
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In naming the places in whole numbers, we always 
commence at units, and numerate from the right to the 
lefL The first figure occupies units' place ; the second, 
tens' place ; the third, hundreds' place ; as below. 

oS 

s . 

4 2 

The figure Naught, 0, is used only when there is no 
digit to occupy its place, (<^ 1,) 

6. Units are read by simply giving the name of the 
figure that stands in units' puice ; as, 7, seven ; 5, Jit}e. 

7. In reading tens, 

10 one ten is called Ten. 
20 two tens are called Twenty. 
30 three tens are called Thirty. 
40 four tens are called Forty. 
50 five tens are called Fifty. 
60 six tens are called Sixty. 
70 seven tens are called Seventy. 
80 eight tens are called Eighty. 
90 nine tens are called Ninety. 

The Naught in each of the above numbers is used 
so that the other figure may occupy the second place, 
which is the place of tens, (§ ff ,) there being no units 
to occupy the first, or units' place. 

8. The numbers between ten and twenty are read 
as follows : 

11 or ten-one is read Eleven. 

12 or ten-two is read Twelve. 

13 or ten-three is read Thirteen. 

14 or ten-four is read Fourteen. 

15 or ten-five is read Fifteen. 

16 or ten-six is read Sixleexv. 

17 or ten-seven is read Se'WfvXft^tu 

2 
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18 or ten-eight is read Eighteen. 

19 or ten-nine is read Nineteen. 

O. The numbers between twenty and one hundred, 
are read by first naming the tens, as in (§ 7,) and then 
the units. Thus : 

27 two tens and seven units is read Twenty-seven. 
65 six tens and five units is read Sixty-nve. 
98 nine tens and eight units is read Ninety-eight. 

lO. The hundreds are read by adding the word 
hundred to the name of the figure which occupies 
hundreds' place ; as, 

400 four hundreds, is read Four hundred. 

360 three hundreds and six tens, is read Three hun- 
dred and sixty. 

582 five hundreds, eight tens, and two units, is read 
Five hundred and eighty-two. 

207 two hundreds and seven units, is read Two hun- 
dred and seven. 

EXERCISES FOR BEGINNERS. 

1 — 30. Read the following numbers: 10; 19; 13 
18; 12; 17; 11; 16; 14; 20; 13; 21; 23; 25; 27 
29; 22; 24; 26; 28; 30; 32; 34; 36; 31; 33; 35 
38; 37; 39. 

31 — 60. Read the following numbers: 40; 44; 48 
42; 46; 41; 45; 43; 47; 49; 50; 62; 73; 84; 95 
56; 67; 78; 89; 91; 52: 63; 74; 85; 96; 53; 64 
72; 85; 99. 

61—90. Read: 100; 200; 300; 400; 500; 600; 

700; 800; 900; 101; 202; 303; 104; 205; 306; 

407; 508; 609; 701; 802; 903; 404; 105; 206; 
307; 408; 509; 610; 711; 812. 

91—120. Read: 913; 114; 215; 316; 417; 518 
619; 720; 821; 932; 143; 254; 365; 476; 587 
698; 700; 809; 908; 890; 980; 407; 470; 704 
740; 873; 925; 592; 439; 797. 

121—150. ^— 'I: 1000; 2000; 3000; 4000; 5000; 
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6000; 7001; 8002; 9003; 1004; 2005; 3006; 4007; 
5008; 6009; 7010; 8011; 9015; 2020; 3025; 4030; 
5037; 8043; 9080; 1069; 2008; 3094; 4700; 5108; 
6234.* 

11. Examples to be read by the Pupil. 

1—25. 15; 11; 19; 17; 14; 25; 36; 13; 95; 80; 
12; 47; 74; 16; 18; 20; 50; 83; 38; 49; 94; 77; 
65; 10; 99. 

26—50. 33; 61; 40; 27; 29; 72; 92; 100; 101; 
113; 120; 137; 103; 301; 310; 130; 85; 58; 66; 
566; 33; 91; 70; 207; 590. 

51—75. 127; 400; 212; 560; 309; 653; 356; 
365; 635; 536; 563; 801; 118; 180; 870; 357; 
429; 560; 608; 742; 897; 930; 215; 419; 711. 

13. Large numbers are divided into periods of three 
places each. Units, tens, and hundreds, occupy units' 
period ; units of thousands, tens of thousands, and hun- 
dreds of thousands, constitute Thousands' period ; units, 
tens, and hundreds of millions, constitute Millions' 
period. The names of a few periods are given in the 
table below. 
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1 5, 3 4 8, 0, 1 3, 9 0, 5 0, 4 8, 6 3, 
To read whole numbers consisting of more than 

* It may be well for beginners, before proceeding any further, 
to perform the Examples in § 18, 24, 29, 35, 47, 70 ; the teacher 
giving such oral explanation to each pnpii, as may be foimd 
necessary. 
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three figures, commence at uniis^ and divide H$ 
number by commas, into periods qf three figwrek 
Then begin at the lift hand, and read the numben 
standing in each period, adding the name qf every 
period except units. The number in the table is read 
thus : Fifteen sextillion, three hundred and forty-eight 
quintillion, thirteen trillion, ninety billion, five hundred 
million, four hundred and eight thousand, and sixty- 
three. 

1 3. ExAVPLss roB. thb Pvpxl. 

76—100. 1000; 1200; 4308; 1007; 3080; 5088 
904; 840; 716; 5090; 6072; 15180; 20009; 9050 
87020; 3387; 4062; 18307; 95728; 7805; 8191 
4700; 1084; 6215; 1106. 

101—118. 4516; 60060; 200002; 15384; 17009 
284391; 100901; 72053; 40080; 900900; 88015 
284007; 197040; 30603; 804007; 1015002; 19000070 
40040. 

119—130. 40117020; 8040003; 100000900; 1009 
3807000; 500000000; 400000016; 7003000605; 10 
28400127; 4015090600000; 7000200000050007; 19; 
5649380075109 ; 50034000700000000000. 

14. Decimals. We have already seen (§ 3), that 
the value of any figure is increased ten times by being 
removed one place to the left. Hence, 10 of any place 
are equivalent to \ qf the next higher place, and 1 
o/ any place is equivalent to 10 of the next loioer 
place. Thus : 

10 hundreds are 1 thousand ; 1 hundred is 10 tens. 

40 hundreds are 4 thousands; 4 hundreds are 40 tens. 

70 tens are 7 hundreds; 7 tens are 70 units. 

85 tens are equal to 8 hundreds and 5 tens. 

93 hundreds are equal to 9 thousands and 3 hundreds. 

Iff. The principle stated in the preceding para- 

Saph, may be extended as far as we please, both to 
e left and to the right of units. In order to mark the 
place of units, a point (.), called the decimal point, is 
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written at the right hand of uDit§, as in the example 
below. 

.1 
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5070832. 00941 6 

The figures at the right hand of units, are called Do- 
ciMALB. The names of the places below and above 
units, correspond to each other with the exception of 
the decimal termination ths ; as, tens, tenths; huti' 
dreds, hundredths. The name tenth, hundredth, or 
fAotuanc/M, denotes that the unit is divided into 10, 100, 
or 1000 equal parts. When decimals are written by 
themselves, they are always preceded by the decimal 
point; as, .76; .0S4. 

NoTi. — We have seen that any flgnre represents a number ten 
times as large bj being removed one place to the left, or one 
tenth as large bj being removed one place to the right, (^ 14, IS.) 
If removed two places to the left, it will represent a nnmber ten 
times len, or one hundred times as large ; or, if two places to the 
Tigb4itwiUbe only one tenth of one tenth, or one hundredth as 
large. In like rp 



if removed to the right 
a places I a 1.0OO . 

t : ii Xt I 

6 » =35 lOOOpOO I 

7 - '5 g 10000000 j 



if removed to the left 
3 places & ft .001 
* " S.'e ■''Wl « 

6 " ga JMOOl ff 

e " a S .000001 ■S 

1 " v^ JMooooi a 

&c. .s S &0. 

16. To READ DficiHiLs. Read the figures as if 
they represented whole numbers, and add the name 
of the right hand decimal place. 

.8 eight tenths ; .015 fifleen thousandths. 

.08 eight hundredths } .0103 one hundred and three 
ten thousandths. 
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.008 eight thousandths ; .000009 nine tboosand and 
nine milnonths. 

If whole numbers and decimals are combined* we 
first read the whole number, and then the decimal 
Thus, the Example in § Iff, is read: Five millionj 
seventy thousand, eight hundred and thirty-ttoOf 
and nine thousand four hundred and sixteen mil' 
lionths. 

17. Examples foe thb Pupil. 

131—180. .7; .07; .09; .19; .97; .007; .001 
.046; .013; .104; .267; .85; .085; .0085; .0168 
.8742; .5009; .6; .728; .44; .0805; .0004; .78 
.0078; .078; .04; .107; .0609; 10.4; 1.04. 

161—180. 14.3; 76.02; 195.12; 2.004;/ 6.017 
68.309; 40.072; 300.03; .305; 300.005; .217; 200.0 IT 
.0604 ; 600.0004 ; .0905 ; .00905 ; 900.00005 ; .04007 
.30002; 30000.00002. 

181—190. 120007095; 12000709.5; 1200070.95; 
120007.095; 12000.7095; 1200.67095; 120.007095; 
12.0007095; 1.20007095; .120007095. 

18. To WRITE WHOLE NuMBERs, Commence with 
the highest denomination^ and write all the /?e- 
riods in their proper order, allowing three places 
for each period after the first. The vacant places 
and periods must be filled by naughts. 

Thus, in writing three sextillion, fifteen quintilfion, 
seventy trillion, five hundred and nine billion, and seven 
thousand, we must place 3 in sextillions' period, 015 in 
quintillions' period, 000 in quadrillions' period, 070 in 
trillions' period, 509 in billions' period, 000 in millions' 
period, 007 in thousands' period, and 000 in units' pe- 
riod. 3,015,000,070,509,000,007,000. 

That part of Numeration which teaches us how to 
express numbers by figures, is sometimes called Nota- 
tion. 

EXERCISES FOR BEGINNERS. 

1. Write on the slate all the numbers from 1 to 100 
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2. Write on the slate all the numbers from 100 to 
200. 
a Write on the slate all the numbers from 900 to 

looa 

4. Write all the numbers from 1000 to 1100. 

5. Write all the numbers from 1600 to 170a 

6. Write all the numbers from 2000 to 2200. 

10. Examples fok thb Pufil. 

Write the following numbers in figures. 

191 — 202. Eleven ; fifteen ; nineteen ; twenty-seren ; 
seventy-two; fifty-one; ninety-one; forty; thirty- 
three ; eighty-six ; sixty-eight ; one hundred. 

203 — 210. One hundred and nine ; nine hundred and 
one; two hundred and ten; six hundred and forty; 
five hundred and thirty-seven; seven hundred and 
thirty-five ; eight hundred and three ; four hupdred and 
eleven. 

211 — 216. One thousand and three; two thousand 
and seventeen; five thousand and twenty; eleven 
thousand four hundred ; forty thousand one hundred 
and eighty ; two hundred thousand and one. 

217 — 222. Five million ; nine hundred million ; two 
million and two ; ninety million, sixty thousand, and 
four ; two hundred million and sixty ; eight hundred 
and seven million and nine thousand. 

223 — 228. Eight billion ; two billion, seven thousand 
and fifteen ; ten billion and twenty ; one billion and 
seventy million; two hundred billion and forty-one 
thousand ; one billion, one thousand, and ten. 

229 — 233. Seven trillion; sixty trillion and three 
billion ; two trillion and two hundred thousand ; five 
hundred and eight trillion, twenty-three million and 
fifty ; one trillion, ten billion and fifteen thousand. • 

234 — 240. One quadrillion and one hundred; two 
billion and forty thousand; six quintillion and six; 
seven million and fifty-nine ; three thousand and four ; 
two hundred million and ten ; ten sextillion thirty qus^ 
rillion two hundred and nine trillion and five thousai 
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99. To wEiTK Dtoaiv AL8, First determine the num' 
ber of places the decimal must occupy. Then write 
the decimal as a whole number j and prefix enough 
naughts^ (if any are needed^) to make the requisite 
number of places, placing the decimal point in its 
proper position, (§ Iff.) 

EXAMPLE& 

Write fifty thousand and ninety-five hundred-bil- 
lionths. 

Hundred-biliionths occupy eleven decimal places, 
and as there are but five figures in 50095» we 
must prefix the decimal point and six naughts, thus : 
.00000050095. 

Eleven, and sixty-three ten-thousandths, 11.0063. 

Five hundred and one, and nineteen millionths, 
501.000010. 

Seven hundred and three tenths, 70.3. 

Six million and fifteen thousandths, 6000.015. 

91. Examples for the Pupil. 

Write the following numbers in figures. 

241 — 250. Eight tenths ; two hundredths ; eleven 
hundredths; forty-five hundredths; seven tenths; 
fifty-two tenths; fifty-two hundredths; fifty-two 
thousandths; five hundred tenths; nine thou^ 
sandths. 

251 — 255. Seventy, and eight tenths ; seven, and 
eight hundredths; seven hundred and eight thou- 
sandths; seven hundred, and eight thousandths, 
seven hundred, and eiffht tenths. 

256 — 260. Four thousandths; one, and sixteen 
thousandths; nine, and seven ten-thousandths; 
ninety-five ten-thousandths; eleven thousand four 
hundred and two hundredths. 

261 — 268. Twenty thousand and nine tens ; write 
the same number of units; tenths; hundredths ; thou* 
sandths ; ten-thousandths ; hundred-thousandths j 
millionths. 

269, 270. Seven hunr^ four, and one iSaow- 
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sand and five miUiontha ; thirteen million and sixty- 
tbree tenrbillumths. 

271. In 63 thousandths, how many hundredths and 
how many thousandths 1 In 27 thousandths ? In 45 
thousandths! (See § 14.) 

272. In 63 hundredths, how many tenths and how 
many hundredths? In 27 hundredths? In 45 hun- 
dredths? 

273. In 63 tenths, how many units and how many 
tenths ? In 27 tenths ? In 45 tenths ? In 19 tenths f 

274. In 63 units, how many tens and how many 
UDits ? In 17 units ? In 94 units ? In 37 units ? 

275. In 63 tens, how many hundreds and how many 
tens ? In 14 tens ? In 87 tens ? In 22 tens ? 

276. In 63 hundreds, how many thousands and how 
many hundreds? In 49 hundreds? In 275 hundreds? 

277. In 5 hundreds, how many tens? how many 
units ? how many tenths? how many hundredths ? 

278. In 15 hundreds, how many tens? how many 
units? tenths? hundredths? thousandths? 

279. In 28 tens, how many units? tenths? hun- 
dredths ? thousandths ? ten-thousandths? hundred-thou- 
sandths ? 

280. In 24.07, how mfiny hundreds? how many 
tens? how many units? how many tenths? how many 
hundredths ? how many thousandths ? how many ten- 
thousandths ? 

Note. — We may place as many naughts as we please, at the 
right hand of Decimals, without altering their value. Thus, in 
the preceding example, as there is no figure to occupy thou- 
sandths' and ten-thousandths' places, we may fill them with 
naughts. Then 24.07 is equiralenC to 94.070, or to 84.0700. 

93. Federal Monet. 

The currency of the United States is called Federal 
Money. The value of the several coins is such that 
they can be expressed decimally. The dollar is re- 
garded as the unit, and dollars are, therefore, written 
as whole numbers, cents as hundredths^ aud mvll% «^% 
thousandths. 

The sign $ is usually prefined to doW^cc^- T::>k» %^%^ 
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is sapposed, by some, to be a contraction for U. S.(^). 
denoting United States' currency ; others regard it as 
derived from the figure 8, because the Spanish dollar 
is equivalent ta 8 rials, and is sometimes called ^ the 
piece of eight" 

EXABfPLES. 

$19. Nineteen dollars. 

$4.50 Four dollars and fifty cents. 

$7,625 Seven dollars sixty-two cents and five mills. 

In 19 dollars, how many cents? how many mills? 

We must reduce 19 to hundredths to represent cents, 
and to thousandths to represent mills. 19 is equivalent 
(Note to Ex. 280,) to 19.00 or 19.000. There are, 
therefore, 1900 cents, or 19000 mills. 

In 625 cents, how many dollars and cents ? 

As cents are hundredths of dollars, we place the 
decimal point so as to represent hundredths; thus, 

In 6250 mills, how many dollars, cents and mills ? 
Pointing ofi* three figures for thousandths, the answer 
is $6,250. 

93. Examples vor the Pupil. 

Read the following numbers : 

281—290. $17; $40.00; $35.60; $107,375; $62.00; 
$0.18; $.125; .50; .94; .625. 

291—298. How many cents in $25 ? in $12.60 ? 
in $608? in $1J25? in $5,375? in $900? in $5,125? 
in $0,475 ? 

299—304. How many dollars in 600 cents ? in 576 
cts.? in 4120 cts.? in 65300 cts.? in 11000 cts.? in 
47805 cts ? 

305—310. How many dollars in 1000 mills? in 16000 
mills ? in 5980 mills ? in 4726 mills ? in 2009 mills ? in 
10075 mills ? 

311—320. How many mills in $5? in $10 ? in $275 ? 
in $2^.76? in $4.50? in $1,234? in $12.34? in 01234? 
/a $7,10 7 in $.161 
S81 — S25. Write in figures, twelve doft»x%\ Ti\»fc 
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dollars and ten cents ; one dollar and four cents ; six 
dollars and seventeen cents ; ten dollars and nine cents. 

326 — 330. One doUar and one mill ; two dollars five 
cents and five mills ; one hundred dollars and one hun- 
dred mills ; six dollars twelve cents and five mills ; one 
thousand dollars nine cents and two mills. 

If there are any decimals below mills, they may be 
read as tenths, hundredths, thousandths, &c., of mills ; 
thus, 

91.627849 may be read, one dollar, sixty-two cents, 
seven mills, and 849 thousandths of a mill. 

331 _ 340. Read: $5.0975; .08325; $5.62875; 
$15.009125; 04.6918; 90.1875; JS9.09375; 94.046875; 
.0034375; 97.28059. 

Write the following numbers, and read them as Fe- 
deral Money: 

341 — 345. 14 million and 3, and 47 ten thoU' 
sandths; 165 hundredths; 165 hundreds; 28 thou- 
sand and 1, and 5 thousandths; 105 thousand and 26, 
and 206 hundred-thousandths. 

346 — 350. 165 ten-thousands ; 165 ten-thou^ 
sandths; 5 million 5 thousand and 5, and 5 mil- 
lionths; 35 thousand and 19, and 1001 hundred-thou- 
sandths ; 23 billion 60 thousand and one, and 408 /en- 
fnillionths. 
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94. Addition is the process by which we join two 
or more numbers together, to find their sum or 
amount. 

To represent the operations of Addition, the follow- 
ismsigns are often used. 

The sign + (plus,) signifies that two or more num- 
bers are to be added together. The sign = (eq^ual to,) 
denotes that one number or series of numbers is equal 
to another. Thus, 2 + 3 + 5=1 0, signifies that the 
sum of 2, 3, and 5 is equal to 10. 
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EXERCISES FOR BECmNERS. 

1 — 10. Add 111 to each of the followiBg numben: 
111; 811; 221; 222; 822; 438; 544; 855; 877; 
M8. 

1 1 — 80. Add 222 to each of the following numben 
111; 211; 221; 222; 821; 822; 882; 888; 482 
421; 422; 488; 448; 444; 544; 554; 555; dSft 
877; 976. 

8] — 50. Add 888 to each of the following munbm 
111; 211; 221; 222; 821; 822; 882; 888; 482 
421; 422; 483; 443; 444; 544; 554: 555; 655 
701 ; 810. 

51 — 70. Add 444 to each of the following numben 
111; 211; 221; 222; 821; 322; 332; 482; 438 
443; 444; 544; 555; 751; 800; 805; 850; 012 
884; 058. 

71«-00. Add 555 to each of the following numbers: 
111; 211; 221; 222; 821; 822; 332; 482; 488; 
443; 444; 644; 643; 732; 821; 010; 001; 840; 
082; 721. 

01 — 110. Add 866 to each of the following num- 
bers: 111; 211; 221; 222; 321; 322^ 332; 432; 
488; 532; 621; 721; 733; 700; 803; 830; 020; 
021; 833; 621. 

Ill — 130. Add 777 to each of the following num- 
bers: 111; 2ir; 221; 222; 321; 322; 400; 501; 
502; 620; 621; 622; 202; 811; 821; 812; 900; 
021; 010; 012. 

131—160. Add 888 to each of the following num- 
bers: 111; 211; 210; 310; 301; 401; 411; 511; 
500; 601; 610; 710; 711; 700; 801; 810; 811; 
Oil; 010; 901. 

9S« Examples for the Pupil. 

Add the following numbers. 

1 — ^9. 1 and 1 ; 1 and 2 ; 1 and 3 ; 1 and 4; 1 and 
5 ; 1 and 6 ; 1 and 7 ; 1 and 8 ; 1 aiKl 9. 
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10— la 2 and 1 ; 2 and 3 ; 2 and 3 ; 2 and 4 ; 2 
and 5 ; 2 and 6 ; 2 and 7 ; 2 and 8 ; 2 and 9. 

10—27. 3 and 1 ; 3 and 2 ; 3 and 3 ; 3 and 4; 3 
and 5 ; 3 and 6 ; 3 and 7 ; 3 and 8 ; 3 and 9. 

2a-^86. 4 and 1 ; 4 and 2 ; 4 and 3 ; 4 and 4 ; 4 
and 5 ; 4 and 6 ; 4 and 7 ; 4 and 8 ; 4 and 9. 

37-^54 5 and 1 ; 5 and 2 ; 5 and 3 ; 5 and 4; 5 
and 5 ; 5 and 6 ; 5 and 7 ; 5 and 8 ; 5 and 9. 

46. Add 6 to all the numbers fvom I to 9. 

47. Add 7 to all the numbers from 1 to 9. 

48. Add 8 to all the numbers from 1 to 9. 

49. Add 9 to all the numbers from 1 to 9. 

50. Add 10 to aU the numbers fit)m 1 to 10. 

51. Count 100 by adding ones, thus: 1 and 1 are 2; 
2 and 1 are 3 ; 3 and 1 are 4 ; 4 and 1 are 5 ; &c. 

52. Count 100 by adding twos, thus: 2 and 2 are4{ 
4 and 2 are 6 ; 6 and 2 are 8 ; 8 and 2 are 10 ; &c. 

53. Count 101 by commencing at 1 and adding twos, 
thus; 1 and 2 are 3; 3 and 2 are 5; 5 and 2 are 
7 ; &c. 

54—75. How many are 2 + 3; 5 + 2; 6 + 1 ; 8 
+ 3;2 + 4; l + 5;9+l;2+5;7+2;8 + 2; 
2 + 6;8 + 4;5 + 3;7-hl;2 + 7;5-|-I;9 + 
6;7 + 8; 10 + 5;3 + 9;7 + 7;9 + 8? 

76. Count 102 by adding threes, thus : 3 and 3 are 6 ; 
6 and 3 are 9 ; &c. 

77. Count 100 by commencing at' 1 and adding 
threes, thus : 1 and 3 are 4 ; 4 and 3 are 7 ; 7 and 3 
are 10; &c. 

78. Count 101 by commencing at 2 and adding 
threes. 

79. Count 101 by comm^nciiq; at 1 and adding 
fours. 

80. Count 102 by commencing at 2 and adding 
fours. 

81. Count 100 by adding five& 

82. Count 101 by commencing at 1 and adding 
fives. 

83. Count 102 by commencing at 2 and adding 
fives. 

3 
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84. Count 104 by commencing at 4 and acU&ng 
fives. 

85. Count 108 by commencing at 1 and adding 
sixes. 

86. Count 104 by commencing at 2 and adding 
sixes. 

87. Count 100 by commencing at 2 and adHog 
sevens. 

88. Count 100 by commencing at 4 and adding 
eights. 

89. Count 105 by commencing at I and adding 
eights. 

00. Count 100 by commencing at 1 and adding 
nines. 

91* Count 1001 by commencing at 1 and adding 
tens. 

02. Add 7, 8, 4, 5, 7, 7, 3, 2, 10, 6, 9, 9, 1, 7, 7, 
and 8. 

93. Add 5, 4, 4, 6, 6, 5, 7, 9, 8» 8» 9, 4, 4, 8, 1, 
and 10. 

94. Add 10, 3, 3, 8, 2, 7, 1, 5, 5, 9, 4, 6, 8, 8, 5, 1, 
and 9. 

96. Add 4, 2, 4, 10, 9, 8, 7, 6, 5, 1, 2, 3, 4, 7, 7, 
and 6. 

96. Add 9, 9, 2, 2, 7, 3, 6, 6, 4, 8, 8, 5, 1, 10, 10, 
and 1. 

97. Add 2, 6, 8, 4, 10, 1, 3, 5, 7, 7, 10, 10, 9, 9, 
and 7. 

98. Add 6, 5, 4, 3, 2, 1, 7, 8, 9, 10, 9, 10, 9, 10, 
and 2. 

99. Add 3, 6, 6, 7, 7, 8, 9, 5, 4, 2, 1, 10, 8, 9, and & 
100. Add 8, 1, 9, 10, 7, 3, 4, 2, 6, 6, 8, 8, 7, and 4. 

96. Example for the Addition of large Numbers. 

A man owns a house worth 2750 dollars, a bam 
worth 975 dollars, a farm worth 2625 dollars, furni- 
ture worth 893 dollars, and he has 3967 dollars in ba]^ 
How much is he worth ? 
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We first arrange the numbers so tliat 

2750 the figures in each place may stand in a 

^T 975 perpendicular column, units under units, 

^^ S625 tens under tens, hundreds under huo- 

^V 893 dreds, and thousands under thousands. 

3967 Then commencing at the right hand, we 

find the sum of units' column is 30 units, 

11210 equivalent (§ 14, and § SI, Es. 371— 
280,) to 2 tens and units. We write 
in units' place, and add or carry 2 to the column of 
tens. 2 to carry + 6H-9 + 3 + 7 + 5 tens, are 31 
tens, or (§ 14, and § 31,] 3 hundreds and 1 ten. 
Write 1 in tens' place and carry 3 hundreds. 3 to 
carry + 9 + 8 + 6 + 9 + 7 hundreds, are 42 hun- 
dreds, or 4 thousands and 2 hundreds- Write 3 in 
hundreds' place, and carry the 4 thousands. 4 to car- 
ry + 3 + 2 + 2 thousands, are 11 thousands, or 1 
ten-thousand and 1 thousand. Write 1 in thousands' 
place, and as there are no more ten-thousands to be 
added, we also write the 1 in ten-thousands' place. 
The whole amount is 11210 dollars. Hence the following 

RULE FOR ADDITION. 

jirrange the numbers to be added, so thai all the 
Jigures which occupy the same place may stand in 
the same perpendicular column, units under units, 
tenths under tenths, ^c. 

Commence at the right hand ancLadd the columns 
in order from right to J^t. If the sum of any 
coluTnn is less than 10, write it underneath. If it 
is 10 or more, place the right hand figure under- 
neath, and add the remaining figure or figures to 
the next column. 

Proof. Perform, the addition twice, adding the 
columns downwards at one lime, and upwards at 
the other. The two results should be alike. 
37- Examples for the Pupil. 

101—105. Add 10, 11, 22, 33, and 23; 14,31,20, 
22, and 31; 111, 222, and 333; 500, 67, 31, and 201 ; 
118, 231, and 75a 



98 AODITION. [CHAF. IL 

106—1 10. Add 27, 32, 63, 11, and 15 ; 84, 15, 23, 19, 
and 7 ; 106, 05, 9, 81, and 250 ; 220, 119, 364, and 58 ; 
401, 657, 94, and 500. 

Ill-— 115. Add 2408, 657, and 5090; 93, 722, and 
9904 ; 1203, 4567, 87, and 940 ; 95614, and 2895 ; 
17306, and 44195. 

116—120. Add 84723, and 91457; 44^85, and 
19391 ; 8720, and 15640 ; 9999, and 9876 ; 84320, and 
159642. 

121—125. How many are 684 + 507 + 69 + 
1720; 118 + 2604 + 59 + 970; 4762 + 9548 4- 
1609 ; 1180 + 66 + 730 +59 + 117 ; 404 + 873 + 
95 + 1144? 

126—135. How many must be added to 5 to make 
6; 7; 8; 9; 10; 11; 12; 18; 14; 15; 16? 

136 — 145. How many must be added to 4 to make 
8; 10; 5; 12; 14; 13; 7; 9; 11; 6? 

146—155. How many must be added to 8 to make 
12; 4; 8; 7; 5; 13; 9; 11; 6; 10? 

156 — 165. What single figure when added to 2, will 
make a number terminating in8;2;4;6;8;0;7; 
5; 1; 9? 

166 — 175. What single figure when added to 6, will 
make a number terminating in3;2;4;6;8;0;7; 
5; 1; 9? 

176—185. What single figure when added to 7, will 
make a number touninating in7;9;0;8;l;3;6; 
4; 2; 5? 

186 — 195. What single figure added to 8, will make 
a number terminating in8;0;2;9;l;3;7;4; 
6; 5? 

196 — ^205. What single figure added to 9, will make 
a number terminating in 9; 4; 1; 6; 0; 2; 5; 8; 
3; 7? 

206—209. What single figure added to 3, will make 
a number terminating in 3 ; ; 2 ; 1 ? 

210 — ^214. What single figure must be added to 4, 
to make a number terminating in 4 ; 2 ; ; 3 ; 1 ? 
^i^u-^O. What single figure must be^&Afi^4\.c» 5^ 
to make a number termmating in 5 ; 3 •, \ \ 4 \ ^ % ^^ 
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221 — 225. Add the following columna of numbers. 

284.37 .0019 156.7 1.69 19.87 

195.63 .0675 29.875 22.8 25. 

271.44 1.38 3.004 4.72 49.94 

18.39 5.724 945. 3.04 8.76 
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226—230. Add 19.847 and 504.03 ; .2759 and 7.094 ; 
.00872 and .00359; 564.7 and 2837.85; 2.6753 and 
198.8. 

231—235. How many are 45.094 +7.7356; 1.9908 
+ .0572; 279.91 + 720.09; 46^.3 + 7254.76; 28.7 
+ 539.04 + .075 + 842.68 + 19? 

236. Add 815.75; 8284.30; 8149; 81.625; and 
.^75. 

237. Add 8870; 844.19; 82.50; 859.80; and .51. 

238. Add igl5.04; 87.382; 84.018; 81070; and 
83.56. 

239. 89.29 + .47 + 811.07 + .082 + 825 + 
862.60 = 1 

240. 8140 + 828.63 + 815.09 + .842 + S276.30 
+ 869 == ? 

38. Qdestions to be solved by Addition. 

241. George Washington was born A. D. 1732. He 
was elected President when. 57 years old, and died 10 
years afterwards. In what year did he die ? 

242. A gardener has 218 apple trees, 195 peach 
trees, 94 plum trees, 368 pear trees, 207 quince trees, 
and 1009 ornamental trees. How many trees are there 
in the nursery ? 

243. Charles is worth 489 dollars, James is worth 
107 dollars more tlian Charles, and John is worth 256 
dollars more than James. How much is John worth 1 

244. What number is 240785 greater than 199306 1 ' 

245. The difference of two numbers is 960843, and 
the smaller number is 229317. What is the larger 
number? 

246. The distance from Washington to Baltimore 
being 38 miles, thence to Philadelphia 99 miles, thence 

3" 
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to New York 90 miiesy thence to Worcester 175 Hiiles, 
thence to Boston 44 miles, how fiur is Boston from 
Washin^on ? 

M7. What is the price of four barrels of ioor^ at 
575 cents a-piece ? 

248. Four men entered into partnership, eadi con- 
tributing 3875 dollars. What was their wnole stock 1 

249. IIow many days in a leap year, there beii^ 7 
months of 31 days each, 1 month of 29 days, aiKi 4 
months of 30 days each ? 

250. How many strokes does a common clock strike 
in 24 hours? 

251. How many acres in a farm, which has 85 acres 
of woodland, 97 acres of pasture, 179 acres under cul- 
tivation, and 23 acres covered with water ? 

252. A man pays 2875 dollars for a farm, 1625 dol- 
lars for a house, 837 dollars for a bam, and 519 dol- 
lars for farm stock. What is the whole cost ? 

253. What will five yards of broadcloth cost, at 
$5,875 per yard T 

254. When coal is $4,625 per ton, what will be the 
cost of six tons ? 

255. The stock of a grocer cost $7963.375. For 
how much must he sell it, to gain $2059.50 ? 

256. How many yards in six pieces of cloth. No. 1 
measuring 31.75 yds. ; No. 2 29 yds. ; No. 3 30.5 yds. ; 
No. 4 32.25 yds. ; No. 5 34 yds. ; and No. 6 31.875 
yds.? 

257. A merchant bought 169 barrels of flour for 
$887.25; 97 barrels for $485; 217 barrels for 
$1057.875 ; and 418 barrels for $1776.50. How many 
barrels did he buy, and how much did he pay for the 
whole ? 

258. Tlie whole property of a bankrupt is worth 
$13079.50, which is only one-half of what he owes. 
How much does he owe ? 

259. Bought two barrels of flour at $5,875 per bar- 
rel, a keg of butter for $6,625, and a barrel of molasses 

for $11.50. What was the cost of the viV\o\e1 
860. A draper purchased 2 pieces oi \ito«i^c\Q!^, 
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eofilaining 56.5 yards> fop $982.50 ; 8 {HeceSy coattrin- 
ing 96.25 yards, for $385 ; 1 piece eontainii^ 19^5 
yards, for $87.625 ; and 4 pieces^ containiDg 80 yards 
for $430. How many pieces did he buy? How 
many yards T What did ne give for the whole t 

Add all the following examples without using" the 
slate; 

261—280. 18 and 11; 21 and 15; 36 and 43; 72 

and 87 ; 40 and 69 1 82 and 83 ; 91 and 65 ; 81 and 
77; 58 and 51; 63 and 44; 57 and 30; 21 and 96; 
12 and 94; 35 and 42; 56 and 52; 23 and 35; 73 
and 16 ; 44 and 54 ; 35 and 24 ; 78 and 52. 

281—300. 82 and 49 ; 98 and 93 ; 66 and 54 ; 85 
and 95 ; 37 and 27 ; 83 and 59 ; 16 and 95 ; 24 and 
77; 56 and 66; 48 and 84; 68 and 98; 35 and 79; 
49 and 54; 66 and 77; 99 and 99; 99 and 88; 79 and 
97 ; 38 and 86 ; 78 and 45 ; 55 and 97. 
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99. Subtraction is the process by which we take 
one number from another, to find their difference. 

The difference found by Subtraction, is sometimes 
called the remmnder. 

The termination nd, in many arithmetical terms, 
signifies to be. Thus, the Subtrahend is the number 
to be subtracted. The Minuend is the number to be 
diminished. 

If the Difference of two numbers is added to the 
less number, (§ 38, Ex. 245)) it will give the greater 
number. The Remainder is, therefore, the number 
which must be added to the Subtrahend to give the 
9 minuend. Minuend. Thus, if 3 be taken from 
3 subtrahend. ^' ^^^ remainder will be 6. And if 
— . J * the remainder 6, be added to the sub- 
6 remamder. trahend 3, it will give the minuend 9. 

The sign — (minus,) written betweeu l^o xv^wsvV 
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ibows that the latter is to be taken finom the forawr; 
as» 9 — 8 = 0» 9 minus 8 equals d. 

EXERCISES FOR BBGIN5EK& 

1 — 20. Take 1 10 finom each of the fdfowiog num- 
bers: 111; 211; 221; 222; 322; 821; 381; 883; 
833; 330; 430; 431; 432; 433; 443; 444; 766; 

876; 987; 98a 

21^40. Take 221 firom each of the foUowing num- 
bers: 222; 322; 332; 333; 433; 432; 442; 448; 
444; 544; 554; 555; 655; 665; 666; 766; 776; 
777; 877; 987. 

41 — 60. Take 333 from each of the following num- 
bers: 333; 433; 443; 444; 544; 554; 555; 655; 
665; 666; 766; 776; 777; 877; 887; 888; 988; 
998; 999; 987. 

61 — 80. Take 444 from each of the following num- 
bers: 444; 544; 554; 555; 655; 665; 666; 766; 
776; 777; 877; 887; 888; 988; 998; 999; 1099; 
1188; 1277; 1366. 

81 — 100. Take 555 from each of the following num- 
bers: 555; 655; 665; 666; 766; 776; 777; 877; 
887; 888; 988; 998; 999; 1099; 1188; 1277; 1366; 
1455; 1566; 1677. 

101 — 120. From 999 take each of the following 
numbers: 111; 222; 333; 444; 555; 666; 777; 
888; 999; 321; 433; 543; 654; 766; 876; 987; 
500; 610; 702; 951. 

30. Examples for the Pupil. 

1. Take 1 from all the numbers between 1 and 11: 
thus, 1 from 1 = ; 1 from 2 = 1 ; 1 from 3 = 2, &c. 

2. Take 2 from all numbers between 2 and 12. 

3. Take from all numbers between 1 and 9. 

4. Take 3 from all numbers between 3 and 13. 

5. Take 4 from all numbers between 4 and 14. 

6. Take 5 from all numbers between 5 and 15. 

7. Take 6 from all numbers between 6 and 16. 

8. Take 7 from all numbers between 7 and 17. 

9. Take 8 from all numbers between B and 1%. 
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10. Take 9 from all numbers between 9 and 19. 

11. Take 10 from all numbers between 10 and 50. 
12—20. Take 2 from 5; 7 from 9; 8 fron^ 8; 6 

from 9 ; 5 from 8 ; I from 7 ; 3 from 10 ; 9 from 14 ; 
8 from 15. 

21^--*30. Take 3 from 11; 2 from 11; 4 from 18; 
5 from 13; 8 from 16; 7 from 16; 9 from 18; 1 from 
10 ; from 9 ; 7 from 7. 

31_40. Take 9 from 16; 7 from 13; 8 from 14; 8 
from 17; 6 from 15; 5 from 12; 5 from 14; 7 from 
14 ; 9 from 15 ; 9 from 17. 

41—50. Take 9 from 12; 8 from 18; 9 from 13; 
8 from 12; 7 from 12; 7 from 15; 7 from 11 ; 6 from 
13; 6 from 11 ; 5 from 11. 

51— 6a Take 5 fix>m 10; 6 from 12; 6 from 14; 
10 from 19; 8 from 10;' 7 from 10; 3 from 12; 9 
from 16 ; 8 from 14 ; 8 from 17. 

61 — ^70. Find the remainders in the following ex- 
amplesy by taking units from units, tens from tens, and 
hundreds 'from hundreds* 



Minuends. 456 
Subtrah^ds. 123 


602 
501 


999 
^5 


978 657 
108 352 


Remainders. 








1043 1190 
343 750 


1587 
930 


1799 
963 


1432 
812 



71 — 80. Find the remainders in the following Ex- 
amples. 

2579 48» 1957 9004 9875 
1379 1121 1052 3002 4345 



8099 8735 9999 9989 7579 
4076 2031 7509 6^\ n^'Sit 
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81 — ^90. Find the diflerence between 108 and 279 ; 
500 and 1065; 201 and 084; 370 and 1491 ; 2804 and 
2874; 300 and 1390; 4072 and 1032; 8795 and 163; 
49 and 1399; 172805 and 92401. 

91 — 100. How many are 643 — 640; 487—281; 
1084—702; 7485—7025; 9537 — 9502; 187820— 
94120; 7589 — 589; 19583 — 18528; 4701— 600; 
90889—92215. 

SI. Examples of difficult Sobtbaotioh. 

1. If I pay 8850 dollars for a farm, and sell it foi 
8275 dollars, how much shall I lose by the operation t 

I shall lose the difference between what 
3850 I pay and what I receive, and the diiSference 
3275 between any two numbers, (§ 99,) is the 

number which must be added to the less to 

575 make the greater. The only number of 
units which can be added to 5 units to make 
a number terminating in units (§ 97, Exs. 215—220,) 
is 5 units, 5 must, therefore, be written as the units' 
figure of the remainder. The 5 units of the subtra- 
hend added to the 5 units of the remainder, make the 
units of the minuend, and 1 ten to be carried to the 
tens. 7 tens and 1 to carry ^ are 8 tens, and the num- 
ber to be added to 8 tens to make a number terminat- 
ing in 5 tens, (§ 97, Exs. 186 — 195,) is 7 tens, which 
we write in the tens' place of the remainder. 8 tens 
of the subtrahend, ana seven tens of the remainder, 
make the 5 tens of the minuend, and 1 hundred to be 
carried to the hundreds. 2 hundreds and 1 to carry ^ 
are 3 hundreds, and 5 hundreds ar^ hundreds. 5 is, 
therefore, the hundreds' figure of the remainder. To 
3 thousands of the subtrahend, thousands need be 
added to make 3 thousands of the minuend. There 
are, therefore, thousands in the remainder ; but as 
the is not needed to preserve the proper jdaces of 
the other figures, we do not write it oown. ~ 

2. From 2805 take 1978. 
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3 units and 2 units are 5 units. 2 is 
2805 therefore the units' figure of the answer, 
1973 7 tens and three tens are 10 tens, equiva- 

lent to tens and 1 hundred. 3 is ihere- 

fore the tens' figure of the answer, and we 

have 1 to carry to hundreds, 9 hundreds 

and 1 lo cany are 10 hundreds, and 8 hundreds are 
18 hundreds, equivalent lo 8 hundreds and 1 thousand. 
8 is therefore tne hundreds' figure of the answer, and 
we have 1 lo carry to thousands. 1 thousand and 1 
to carry are 2 thousands and thousands are 2 thou- 
sands. There are, therefore, no thousands in the an- 
swer. The entire remainder is 832. 
^KFrom these examples we derive the following 

^^f RULE FOR SUBTRACTION. 

JFnle the less number under the greater, placing 
them as in Addition, so that unils may fall under 
units, tenths under tenths, Sfc. 

Commence at the right hand, and subtract each 
Jigure, if possible, JrOTit the one above it. JVhen this 
cannot be done,add 10 to the upper figure, then sub- 
tract, and add 1 lo the nest figure of the subtra- 
hend. 

Proof. The sum of the remainder and subtra- 
hend will be equal to the minuend.* 



• For (he convenience of teachers who may prefer Ihe ordinary 
method of eiplaining subtraction, the following is inserted. 
From 2S0S take 1973. 

3 units from 5 units leave 2 units, 7 tens cannot be 
SSOfi Uken from lens, but if we unite 1 of the 8 hundreds 
1973 to the tens we shall have 10 tens, and 7 tens from 

' 10 lens leave a teas. Having taken 1 of Ihe S hun- 

833 dreds, there are but 7 hundreds left in the minuend, 
and 9 hundreds cannot be taken from 7 hundreds. But 
uniting 1 of the 3 thousands to the 7 hundreds, we obtain 17 hun- 
dreds, and hundreds from 17 hundreds leave 8 hundreds. A» 
WB have taken 1 of the 2 thousands, there is but one thousand left 
in the minuend, and 1 thousand from 1 thousand leaves thou- 
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S3. EXAVFLIS F0& TKS PuFIU 

Insert the proper figures in the blanks of the folkm- 
ing examples. 

101. From 2848 take 1772. 2 atld — 
2843 are 8. What must be done with the — T 
1772 7 aiid — are 14. What must be done with 

■ the — T 7 and — to carry are — and -^ 

■ are 8. What is the hundreds' Arare of the 
remainder T 1 and — are 2. What must 
be done with the — t 

102. Find the difference between 1978 and 
4891 4891. 3 and — are — . 7 and — to carry 
1973 are — and — are — . 9 and — are — . 

1 and — to carry are — and — are — . 

108—110. Take 69 from 94; 87 from 

118 ; 25 from 70 ; 30 from 115 ; 44 from 

51 ; 73 from 111 ; 19 from 106; 59 from 95. 

111—120. From 300 take 27 ; 72 ; 189; 240; 158; 
108; 9; 11; 284; 137. 

121—130. From 974 take 890; 486; 368; 779; 
106 ; 585 ; 293 ; 968 ; 607 ; 589. 

131 — 140. Subtract each of the following numbers 
from 8054. 280; 905; 1056; 633; 7959; 6872; 
555 ; 2038 ; 1760 ; 5907. 

141 — 150. Find the difference between 497 and 
1109; 2830 and 927; 4700 and 803; 477 and 1169; 
325 and 8333 ; 999 and 2600 ; 4037 and 3599 ; 726 
and 1520 ; 3900 and 3604 ; 678 and 8764. 

151—160. How many are 1079 — 690 ; 2203 — 
1804; 1850 — 1732; 2772 — 906; 4715 — 4696; 
16403 — 7761 ; 28340 — 18627; 80000 — 19001 ; 
43518 — 33519 ; 81160 — 74063 T « 

161 — 170. By how much does 118609 exceed 4720 ; 
3680; 15529; 87362; 109576; 18610; 19575; 
38673 ; 100881 ; 49997 ? 

171 — 180. What is the remainder in the following 
examples] 2440 — 1601; 8075 — 7980; 4321 — 
JJ^S4 ; 1 1000 — 9075 ; 33085 — 9TO^ •, 15^^ — '^^SW.-, 
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5159 — 2875; 10178 — 6192; 2S800 - 15706; 
150926—149028. 

181 — 190. Find the remainder in the following ex- 
amples. 
84.975 47eJ28 .01963 5578.2 2.4907 

28.483 179.19 .00975 1969.3 .8659 



.57957 246.04 68.702 904.62 2.6001 
.0988 195.95 19.8 807. 1.904 



191 — 200. Solve the following examples. Reheuber 
that when the subtrahend h(zs more places than the 
minuend, naughts may be annexed to the minuend, 
(§ ai, Ex. 280, Note,) as in the first example below. 
27.300 .153 4. $108. 462.5 

19.264 .09288 3.9625 $ 9M75 319.75 



$900. $28,704 $44.40 6.872 $56.25 

$899.19 $19.67 $39.29 1.943 $29,068 



201 — ^205. What is the difference between $48 and 
$38.63; $72 and $101.50; 357 and 162.94; 63 and 
50.6544 ; $283,375 and $310 ? 

206—215. From $1009 take$28.625; $940; $388.10; 
$950,875; $39.33; $480.05; $76,009; $11.05625; 
$9,001; $842,025. 

216—220. Take $9,005 from $17; $8,625 from 
$11.50; $44.87 from $135; $956 from $1050.10; 
$ .03875 from $10. 

221. What is the difference between 640 and 
48.0178 ? 

4 
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222. The difTerenceoftwo numbers 18 84.6289 and the 
larger number is 100.5. What is the smaller numbert 

223. 847.25 — 68.1499 = ? 

224. $5798603 — $4878705.0626 = T 

225. $7005001.50 — $383148.2753 = 7 

SS. Questions to be solved bt Subt&aotioh. 

226. Subtract 338 repeatedly from 1690^ until no- 
thing remains. 

227. Subtract 1907 from 11442 until nothing re- 
mains. 

228. Subtract 4720 from 28335 until 15 remains. 

229. How many times can 3095 be taken from 
21665 ? 

230. How many times can 5732 be taken from 
46363, and how many will be lefl after the last sub- 
traction T 

231. John was born in 1817, and Charles in 1836. 
How much older than Charles is John t 

232. Benjainin Franklin died in 1790» aged 84 years. 
In what year was he born ? 

233. l)ow many years have elapsed since the dis- 
covery of America by Columbus, A. D. 1492 ? 

234. A. is worth 14750 dollars, and B. is worth 
10975 dollars. How much less is B. worth than A. ? 

235. If William is 23 years old, in what year was 
he born ? 

236. If I buy a farm for 1375 dollars, and sell it . 
again for 1650 dollars, how much shall I gain by the 
transaction 7 

237. Henry has 287 cents. How many more must 
he get to have 500? 

238. What must be added to 6873 to make 17881 T 

239. The difference of two numbers is 19602, and 
the larger number is 73807. What is the smaller 
number ? 

240. How many bushels of potatoes at 45 cents a 
bushel, can be bought for 360 cents ? (See Ex. 229.) 

241. How many barrels of flour at $5,625 per bar 
rel, can be bought for $45 1 
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242. How many bushels of wheat at .875 per bushel^ 
can be bought for $9, and how much money will be 
left after the purchase t 

243. A cargo of fruit cost $530, but it was so da- 
maged by a storm that the owner lost $298,375 by the 
sale of it For how much did he sell it 7 

244 A man went a journey of 195 miles in two 
days, travelling 97.25 miles the first day. How far did 
be. go on the second day ? 

245. The annual safary of a clerk was |I700, and 
bis expenses $475,625. Elow much did he save ? 

246. If I sell a house lot for 2889.41, for which I 
gave $797.22, how much do I make by the sale 7 

247. A store valued at jS9050, was aestroyed by fire. 
What was the owner's loss, there being an insurance 
on it, of $6887.375 ? 

248. A farmer bought a house for $1064, paying 
$973.25 in produce, and the rest in money. How much 
money did he pay ? 

249. If I possess property worth $9309, and owe 
$3892.875, how much snail I be worth after paying 
my debts ? 

250. A merchant sold oil for $962, gaining $109.36 
by the sale. How much did the oil cost 7 

Solve the following examples, without using the slate. 

251—265. 37—17; 71—20; 62—41; 86 — 56; 
91—11; 43—32 ; 70—50 ; 89—60 ; 88—38 ; 73—13 ; 
99 — 49; 55—25; 102—72; 194—94; 84—33. 

266—280. 63—21; 31—15; 70—27; 86 — 29; 
80—32 ; 41—26 ; 92—75 ; 94—35 ; 80—16 ; 76—28 ; 
71—27; 91—39; 62—19; 80—14; 58—29. 

281—300. 78—34; 91—78; 82—66; 90—15 
80—18; 87—18; 73—37; 75—57; 64—29; 92-^8 
43—19; 162—87; 173—98; 154—77; 113—85 
135—78; 183—96; 124—86; 197—99; 165—66. 

34* Miscellaneous Examples 

IN ADDmON AND SUBTRACTION. 

SOJ. From the sum of 4936 and 1^0%, V^Ji^^ ^'s; wjksv 
of 1137, 2065, and 6820. 
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n02. Add 1009, 250087, 664, and 18330, and rab- 
tract tj6?i000 from tiieir sum. 

?I03. Add the difference between 7063 and 4875^ to 
tho diirercnco between 175815 and 18403a 

304. From the difference between 295004 and 
076()o:i, subtract the difference between 1100908 and 
037*^65. 

305. (/harlcfl had 175 marbles. How many had he 
M\, uftor fi^ivinfi *^5 to William, 19 to George, 38 to 
Hnrnijcl, 49 to Ldward, 41 to John, and losing 2T 

WU\. A flour dealer had 2864 barrels in store ; how 
many were left after selling one man 95 barrels, an- 
other 160, another 479, andanother 11927 

<I07. A vessel starting on a voyage of 2987 miles, 
sailed 7S^9 miles the first week, 697 the second, and 
753 the third ; how far had she still to ^o ? 

308. How many days in the first six months of a 
Ix)ap Year ? 

3(N). How old was a person in 1848, who was born 
in 1819? 

310. The distance from Boston to Albany by rail- 
road, Is 200 miles. Suppose one locomotive to have 
gone 68 miles from Boston towards Albany, and an- 
other 95 miles from Albany towards Boston, bow far 
are they apart 7 

311. To what number must 597 be added 4 times to 
make 2500 7 

312. From what number must 306 be subtracted 5 
times, to leave 173 7 

313. From what number must you take 5972 to 
leave 3840 7 

314. To what number must you add 89650 to make 
108731 7 

315. A farmer paid 30 dollars for a cow, and her 
keeping cost him 27 dollars^ From her milk he made 
butter worth 47 dollars, and cheese worth 19 dollars, 
and then sold her for 32 dollars ; how much did he 
gain by her 7 

316. Received from A. $41^50, from R $362.75, 
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and from C. $1198.875. Paid D. $597.63, and E. 
$940 ; how much was left ? 

317. A tailor charged $29.75 for a coat, $48,875 
for a cloak, and $5,875 for a vest ; but for defects in 
making, he deducted $9.28 from the bill. What re- 
mained to be paid t 

318. The smaller of two numbers is 9.87564321, and 
their difference is 14.097738; what is the larger 
number? 

319. The larger of two numbers is 26.0084, and 
their difierence is 17.9742986; what is the smaller 
number ? 

320. A laborer receives $1,125 for each working 
day, and spends for the support of his family $.64 per 
day ; how much tf^n he save in a week ? 

321. How many yards of broad cloth at $4.25 per 
yard, can be bought for $34? . 

322. Bought a farm for $2775, and paid for build- 
ings and stock $1938.45 ; for how much must I sell 
the whole to gain $1350? 

323. My father was 29 years old when I was bom ; 
how old was he when I was 18, and how old was I 
when he was 57 ? 

324. How many gallons does a cistern hold, which 
is filled in 11 hours, at the rate of 79,25 gallons per 
hour? . 

325. In how many hours will a cistern of 404 gal« 
Ions be emptied, at the rate of 50.5 gallons per hour? 



i^»^^v^^^^^^«^^^^^^^^^Mw»<MM^ 



IV. MULTIPLICATION. 



8S. Multiplication is the process by which we 
find the amount of any number, when repeated a 
given number of times. It is a short method of per- 
forming addition, when all the numbers to be added 
areaUke. 

4» 
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Thus, if we wish to find the cott 
52 52 of 4 bushels of potatoes, at 52 cents 

52 4 a bushel, we may either set down 

52 52 four times, and add; or, setting 

52 208 down simply 52, we may midtiply 

it by 4 ; 4 times 2 units is 8 anit% 



208 and 4 times 5 tens is 20 tens. Tbe 

answer in both cases is the sama 
The numbers that are to be multiplied together axe 
called factors of the result The factor to ae multU 

iyliedf is called the Multiplicand^ (§ 99.) The factor 
y which we muhiply, is called the Multiplier. The 
result obtained by multiplication, is called the Product. 
Anv number that can be produced by multiplying to- 
gether two other numbers, (as 16, wMch is equal to 2 
times 8,) is called a Composite Number. In the ex- 
ample above, 52 is the multiplicand, 4 is the multiplier, 
ana 208 the product. 4 and 52 are factors of 208 * 
208 is a composite number. 

The sign x (multiplied by,) is used to show that two 
or more numbers are to be multiplied together; as, 
2 X 5 = 10, 2 multiplied by 5 equals 10 ; 2 X 3 X 4 
= 24. 

In forming the product of two numbers, 

• • • • the result will be the same whichever is 

• • • • employed as the multiplier. Three rows 

• • • • of trees with four in a row, will give the 

same number as four rows with three in a 
row, and so with any other numbers. 

EXERCISES FOR BEGINNERS. 

1 — 15. Multiply each of the following examples by 
1 and by 2: 111; 121; 221; 222; 321; 322; 333; 
444; 343; 432; 400; 530; 301; 420; 402. 

16 — 30. Multiply each of the following numbers by 
3: HI; 211; 221; 222; 321; 322; 323; 313; 231; 
213; 303; 330; 300; 432; 531. 

31 — 45. Multiply each of the following numbers by 
4: 111; 211; 221; 222; 311; 321; 322; 212-, 312, 
122; 400; 402; 520; 621; 712. 
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46 — 60. Multiply each of the following numberaby^ 
5: 100; 110; 111; 200; 210; 211; 311; 301;. 401; 
511; 501; 510; 611; 700; 811. 

61 — 75. Multiply each of the following numbers by 
6: 100; 101; 110; 111; 200; 201 ; 210; 211 ; 300; 
401; 501; 510; 610; 611; 701. 

76 — 90. Multiply each of the following numbers by 
7: 111; 110; 201; 311; 410; 500; 601; 610; 611; 
511; 711; 810; 801; 900; 911. 

91 — 105. Multiply each of the following numbers 
by 8: 111; 201; 300; 410; 511; 601; 700; 810; 
911; 901; 801; 811; 711; 710; 600. 

106— -120. Multiply each of the following numbers 
by 9: 111; 201; 300; 401; 511; 610; 700; 810; 
911; 901; 811; 801; 701; 710; 600. 

30« Examples for the PtrpiL. 

1. Multiply 2 by all the numbers from 1 to 9 ; thus, 
2 times 1 are 2 ; 2 times 2 are 4 ; 2 times 3 are 6, &c. 

2 — 10. Multiply by all numbers from 1 to 9, each 
of the following numbers : 1; 3; 4; 5; 6;7;8;9;0. 

11 — 20. How many are 5 times 4; 4 times 6; 3 
times 7 ; 7 times 3 ; 6 times 6 ; 9 times 2 ; 2 times 9 ; 
8 times 8 ; 8 times 6 ; 6 times 8 ? 

21—30. Multiply 9 by 6; 6 by 9 ; 8 by 7 ; 7 by 8 ; 
5bv7; 7 by 5; 6 by 8; 8 by 6; 9 by 7; 7 by 9. 

31 — 40. Multiply 8 by 4; 4by 8; 9 by 3; 3 by 9; 
7 by 7 ; 6 by 5 ; 5 by 6 ; 6 by 7 ; 7 by 6 ; 9 by 9. 

41 — 50. How many are 6 times 3 tens ; 6 times 30 ; 
30 times 6; 3 times 6 tens; 3 times 60; 60 times 3;^ 
5 times 2 tens; 5 times 20; 20 times 5; 2 times 50? 

51 — 60. How many are 4 times 7 tens ; 4 times 70 ; 
70 times 4 ; 8 times 3 tens ; 8 times 30 ; 30 times 8 ; 
7 times 20 ; 2 times 70 ; 5 times 40 ; 30 times 3 ? 

61 — ^70. How many are 4 times 60; 60 times 4; 
7 times 30 ; 80 times 3 ; 90 times 6 ; 4 times 90 ; 8 
times. 70 ; 60 times 5 ; 3 times 70 ; 80 times 8 ? 

71—80. Multiply 6 hundreds* by 2; 600 by 2; 2 by 
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000; 700 by 8; 4 by 500; 800 by 7; 6 by 900; 8hj 
600; 900by 9; 7 by 900. 

81—90. Multiply 8 thousands by 2; 800 by 2; 4 
by 2 ten-thousands; 20000 by 4; 5000 by 7; 6 by 
80000; 100000 by 9; 7000000 by 8; 800 by 7; 60 by9. 

91—100. Multiply 40 by 8; 40 by 8 tens; 40 by 
80; 80 bv 7; SO by 7 tens; 80 by 70; 600 by 2; 600 
by 2 hundreds ; 600 by 200 ; 500 by 400. 

101—110. Multiply 200 by 8 thousands; 200 by 
8000; 5000 by 100; 600 by 80; 50 by 900; 4000 by 
20; 80000 by 800; 90000 by 70; 800 by 8000; 700 
by 80. 

Ill — 120. Find the products of the following nam* 
bers» by multiplying the units, tens, and hundreds of 
the multiplicand, by the multiplier, (§ Sff.) 



402 
2 


518 
2 


801 
8 


728 
8 


912 
8 


222 

4 


801 
4 


912 
4 


510 
5 


801 
5 



121—130. Multiply 111 by 1; 2; 8; 4; 5; 6; 7; 
8; 0; 0. 

181—140. Multiply 70821 by 0; 1; 2; 3; 4;— 
92103 by 1; 4; 2; 0; 3. 

141. What numbers are factors of 4; 10; 6; 9; 8; 
20; 14; 12; 15; 18; 80; 22; 27; 24; 28; 35; 82; 
33 ; 36 ; 40 1 (See Multiplication Table.) 

142. What are factors of 50 ; 49 ; 42 ; 45 ; 48 ; 
44; 60; 54; 55; 56; 63; 70; 64; 66; 72; 80; 77; 
81? 

143. What are factors of 90 ; 100 ; 99 ; 84 ; 96 ; 88; 
108; 120; 110; 182; 144? 
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37. Nine square feet make one square yarcL How 
many square feet in 5708 square yards ? 

There will be 9 times as many feet as 

5708 yards, and we therefore multiply 5708 by 

9 9. 9 times 8 units are 72 units, or 7 tens 

and 2 units. Write down the 2 units, and 

51372 carry the 7 tens to the remaining tens. 9 
times tens are tens, and 7 tens to car- 
ry are 7 tens, which we set down in tens' place. 9 x 
7 hundreds, are 63 hundreds = 6 thousands and 3 hun- 
dreds. Set down the 3 hundreds, and carry the 6 to 
thousands. 9X5 thousands, are 45 thousands, and 6 
thousands to carry are 51 thousands, which we set 
down, as there are no ten-thousands to be multiplied. 
The answer is therefore 51372 square feet 

38. Examples for the Pupil. 

144—152. Multiply 206 by 2; 3; 4; &; 6; 7; 8 
9 ; 0, and add all the products together. 

153—160. Multiply 492 by 2; 3; 4; 5; 6; 7; 8 
9, and add the products. 

161—170. Multiply 1705 by 0; 4; 2; 7; I; 3; 6 
8 ; 5 ; 9, and add tne products. 

171—180. Multiply 9180 by 2; 5; 0; 1; 8; 3; 7 
6 ; 9 ; 4, and add tne products. 

181—190. Multiply 80473 by 3; 1; 6; 9; 4; 
2 ; 8 ; 7 ; 5, and add the products. 

191—200. Multiply 61508 by 7; 2; 5; 9; 3; 1 
; 4 ; 8 ; 6, and add the products. 

201 — ^205. Multiply each of the following numbers 
by 1 ten ; and by 10. 90859 ; 76320 ; 44876 ; 30059 ; 
27000. (See Ex. 41 —1 10.) 

206 — 210. Multiply each of the following numbers 
by 2 tens ; and by 20. 17059 ; 32804 ; 79630 ; 1250D0 ; 
87154. 

211 — 215. Multiply each of the following numbers 
by 3 tens ; by 30. 12700 ; 30541 ; 16829 ; 22435 ; 
99800. 

3164— 22a Multiply each of the following numbers 
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by 4 tens; by 40. 11930; 22485; 19071; 30642; 
50876. 

221 — 225. Multiply each of the following numbers 
by 50. 20615; 94121 ; 38745; 68300; 90587. 

226 — 240. Multiply each of the following numbers 
by 60. 30115; 23140; 47403; 90082; 57089. Mul 
tiply the same numbers by 70 ; by 80. 

241 — 250. Multiply each of the following numbers 
by 90. 407; 670; 831; 915; 6044; 3709; 56018; 
94321; 81799; 22975. 

251—254. Multiply 4798 by 1 hundred ; by 100; by 
1 thousand; by 1000; by 1 ten-thousand; by 10000; 
by 1 hundred-thousand ; by 100000. 

255—259. Multiply 3275 by 200; by 2000; by 
20000 ; by 200000 ; by 2000000. 

260—264. Multiply 9180 by 300; by 8000; by 
80000 ; by 300000 ; by 3000000. 

265—269. Multiply 8074 by 400; 4000; 40000; 
400000 ; 4000000. 

270—274. Multiply 9317 by 500; 5000; 50000; 
500000; 5000000. 

275—279. Multiply 18200 by 600; 6000; 60000; 
600000; 6000000. 

280—284. Multiply 73520 by 700; 7000; 70000 
700000; 7000000. 

285—289. Multiply 105109 by 800; 8000; 80000; 
800000; 8000000. 

290—294. Multiply 99780 by 90000 ; 900 ; 900000 ; 
9000 ; 9000000. 

295—300. Multiply 26703000 by 80 ; by 7000 ; by 
900 ; by 60000 ; by 300000 ; by 50. 

301—310. Multiply 609510000 by 30; by 20000; 
by 4000000 ; by 800 ; by 6000 ; by 50 ; by 700000 ; 
by 900 ; by 80 ; by 5000. 

30. Twenty-four hours make 1 day. Ho^ tcv%xiY 
Aoutv In 365 days ? 
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As there are 24 hours 

365 in every day, in any 

8 number of days there are 

24 times as many hours 



2920 = 8 X 365 as there are days. In 

3 365 days there are, 

therefore, 24 times 365 

8760 = 3 X 8 X 365 hours, and we obtain 

or 24 X 365 the answer by multiply- 

ing 365 by 24. 

The multiplier in this instance is a composite num- 
ber, (§ 35,) equivalent to 3 X 8. Therefore, 24 X 
365 = 3 X 8 X 365. Multiplying first by 8 we ob- 
tain 8 X 365 = 2920, and multiplying 2920 by 3 will 
^ive us 3 X 8 X 365, or 24 X 365 = 8760, the num- 
ber of hours required. 

Whenever the multiplier is a composite number, we 
may separate the multiplier into its /actors^ and 
multiply first by one factor j then w,ultiply the pro^ 
duct by another factory and so proceed until all (he 
factors have been employed. The final product will 
be the product required. 

40. Exercises with Composite Multipliers. 

311—320. Multiply 4027 by 14; 16; 18; 22; 24 
28* 32* 35* 15* 21 

321—330.' Multiply 5903 by 27 ; 33 ; 36 ; 42 ; 44 
45 * 48 * 49 * 54 * 55. 

331—340.' Multiply 9418 by 56 ; 63 ; 64 ; 66 ; 72 
77 * 81 * 84 * 88 * 96. 

341—350.' Multiply 77.63 by 35 ; 54 ; 64 ; 99 ; 108 
110; 81; 121;, 132; 144. 

351—360. Multiply .0847 by 27 ; 42 ; 28 ; 56 ; 32 
48 ; 72 ; 54 ; 33 ; 88. 

361—370. Multiply 1.0925 by 56 ; 14 ; 27 ; 16 ; 63 
35; 64; 42; 28; 108. 

371 — 380. Multiply each of the following numbers 
by 168 = 4 X 6 X 7. 95.7 ; 84.3 ; 1.57 ; -909 ; 
.0881 ,* 1.763 ; 28.47 ; .0099 ; 4^2.5 ; ATJl- 

381—300. Multiply each of the fo\\o\9\Tk% xivwxJott^ 
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bv 175 = 5 X 5 X 7. .428 ; 890 ; 7J27 ; 45.6 ; 9.78; 
.0499; 2.081; 4998; .0947; 1108. 

391 — 400. Mulii])ly cacii of the following niimben 
by 945 = 3x5X7x9. 63.7; 6a4; 392; 4.75; 
.0841; .6873; 55.9; 7481; 2.049; 85.62. 

41. Find the product of 47893 by 9057. 

47893 
9057 



335251 product by 7 units 
239465 product by 5 tens 
431037 product by thousand! 



433766901 product by 9057. 

The product b^ 9057 is equivalent to the sum of the 
products by 7 units, 5 tens, and 9 thousands. The pro- 
duct by 7 units is 335251 units. The right hand fi^re 
is therefore written in units' place. The product by 5 
tens is 239465 tens, which is represented by putting 
the right hand figure in tens' place. The which 
would occupy units' place if the number stood by 
itself, may be omitted, as every figure already stands in 
its appropriate place. The product by hundreds is 0. 
The product by 9 thousands is 431037 thousands, 
which is represented by placing the right hand figure 
in thousands' place. Adding the several partial pro- 
ducts we obtain 433766901 for the entire product 
sought. 

From the several preceding examples we may de- 
duce the following 

RULE FOR MULTIPLICATION. 

If the multiplier contains but one figure. Commence 
at the right hand of the m,ultiplicand, and m/altiply 
each figure successively. Place the right hand 
figure of each product in the result^ and add the 
remaining figures to the succeeding product. 

If the multiplier contains more than one figure. 

Multiphf the multiplicand by each figure c^ the 
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fnultiplier^ setting the right hand figure of each 
product under the figure by which you are multi- 
plying. The sum of the several partial products 
will be the entire product. 

The prodtict will have as many decimals as both 
its factors. (§ 43.) 

Contractions. If there are naughts at the right 
hand of either f actor ^ we may omit them in multi- 
plying^ and annex as many naughts to the pro- 
duct as we have omiited from bothfactors* (§38, 
Ex. 201-^10.) 

If the multiplier is a composite number j we may 
multiply by its several factors in succession. (§ 30.) 

Paoop. Multiply the multiplier by the multipli' 
candj and the result mitst be the same as the pro- 
dtict of the multiplicand by the multiplier. (§ 3tS.) 

* 

49. Examples for the Pupil. 

401—410. Multiply 321 by 17 ; 18; 19; 23; 29 
31; 87; 47; 59; 61. 

411—420. Multiply 1507 by 53; 74; 89; 82; 61 
00; 87; 95; 39; 111. 

421—430. Multiply 4826 by 101; 203; 507; 904 
608; 123; 645; 879; 400; 702. 

431—440. Multiply 9570 by 236; 414; 708; 569 
958 ; 432 ; 805 ; 889 ; 357 ; 999. 

441 — 450. Multiply 7489 by 7311; 4208; 3009 
8755; 1109; 2757; 3800; 9988; 7676; 4395. 

451—460. Multiply 3862000 by 7940; 86020 
95300; 801400; 89000; 76030; 50902; 80089 
2738; 999000. 

461—470. Multiply 59040 by 800098; 620074 
408030; 750630; 98760; 590480; 275195; 123456 
700890; 6688000. 

Multiply the following examples without using the 
slate 

471—495. 19 by 2; 17 by 3; 18 by 4-, \% Vj ^\ 

16 \>y 6; 19 by 7; 19 by 8; 19 by 9; \^ >ay \^\ ^ 

by 6; 32 by 5; 43hy5; 46 by 4; 65 by %\ ^&\fi^\ 

5 
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17 by 7; CM) by 9; 140 by 8; 91 by 10; 08 by 2; 98 
by 3; 44 by 4; 25 by 9; 37 by 6; 130 by 7. 

496—520. 38 by 8; 68 by 7; 36 by 20; 64 by 60; 
21 by 11 ; 70 by 25; 83 by 40; 92 by 20; 63 by 18; 
84 by 11 ; 11 by 78; 12 by 32; 62 by 11 ; 16 by 15; 
29 bv 16 ; 44 by 13 ; 17 by 14 ; 14 by 35 ; 19 by 24; 
13 by 41 ; 14 by 22; 33 by 19; 48 by 13; 15 by 21; 
51 by 17. 

43. At $4,875 per barrel, what would 1.111 barrels 
of flour cost ? 

It would cost 1.111 times as much as one barrel 
We therefore multiply 4.875 by 1.111. 

Ifwe multiply in the 
4.875 usual wa^» tnere will 

1.111 be no difiicuhjy except 

in determininff the 

4875 product by .001 proper place tor the 

4875 product by .01 decimal point. As 

4875 product by .1 .001 X 4 = .004, the 

4.875 product by 1 left hand figure of the 

first product must be 

5.416125 in thousandths' place. 

As .01 X 4 = .04, the 
left hand figure of the second product is in hundredths' 
place. For a similar reason the left hand figure of the 
third product is in tenths' place, and the left hand 
figure of the fourth product in units' place. We must, 
therefore, to obtain tne entire product of 4.875 by 1.111, 
add together 






4.875 X 


.001 = .004875 


4.875 X 


.01 = .04875 


4.875 X 


.1 - .4875 


4.875 X 


1. = 4.875 



which gives 



4.875 X 1.111 = 5.416125 



It will be observed that in each of the partial pro- 
ducts, as well as in the entire product, there are as 
many decimals as in both /actors, sis sXjAad. vci \Va 
Rule, (§41.) By recurring to \\\e pT\tvcvp\e^ ol ^w- 
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meration, (§ IS, Note,) it will be seen that this must 
always be the case. If there are not enough figures 
in the product to make the requisite number of deci- 
mal places^ naughts mxist be prefixed to supply the 
deficiency^ as in the following examples. 

.135 X .2 = .0270 ; 64.9 X .00005 = .003245 
6400 X .015 = 96.000 ; 28.07 X .0025 = .070175 

44. Examples for the Pupil. 

521—530. Multiply .27 by .6; .49 by .08; .78 by 
.78 ; .093 by .093 ; 85.1 by .89 ; 274 by .62 ; 930 by 
1.7 ; .602 by .25 ; 99 by .056 ; 700 by .07. 

531—540. How much are 84.7 x .018; 2.39 X .015; 
.687 X .09; .372 X .087; .439 X .0042; .0368 x .0592; 
J00961 X .0088; 735 X .00014; .36 X .0036; .872 X 
1.07 T 

541—550. Multiply $27.95 by .06; .015; .075; 
X>45; .18; .24; .0375; .0001875; .942; 1.763. 

551—560. Multiply 69000 by .069; 870 by .043; 
f75 by .075; $68 by^^^; $59,625 by .125; $62.50 
by .0625; 920000 by .045; .091 by .00878; $630 by 
4.71 ; $ .1875 by .01875. 

561—570. Multiply $5.55 by .084; $230 by .097; 
$64.20 by 1.43; $98 by .089; $575 by .0625; $1,666 
bv 274; $9.31 by 14.5; $683 by .000491 ; 38.97 by 
1252 ; 91.92 by 1.47. 

4S. Questions to be solved by Multiplication. 

When the value of one thing is known, and the value 
of any nutnber of things is required, the answer is ob- 
tained by Multiplication. (§ 3«l.) 

571. How many days are there in 637 weeks? 

572. How many days in 429 years? 

573. A mile is 320 rods. IL)w many rods in 730 
miles ? 

574. There are 16 drams in one ounce, and 16 
ounces in 1 pound. How many drams in 1 poimdl la 
490 pounds 7 

675. How many minutes in 8760 houxsl 
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678. One ton it 20 hundred-weight, and 1 hondreft 
weight 18 112 pounds. How many pounds in 19 tons? 

577. If 12 men can do a piece of work in 28 days, 
how many men would do it in 1 day T 

578. How long would it take 1 man to build a wall 
that can be finished in 87 days by 40 men T 

579. How many yards of muslin in 98 pieces, each 
piece containing 87 yards? 

580. Any thing that is 1 foot long and I foot broad, 
contains a square foot. How manv square feet in a 
board 10 feet long and 1 foot broad f 10 fiset long and 
17 feet broad? 

581. How many square feet in a room 87 feet long 
and 24 feet wide f 

582. How many square miles in a tract of land 
1807 miles long and 134 miles broad? 

583. If a clock strikes 156 times in a day, how often 
will it strike in 50 weeks ? 

584. What is the price of 49 bales of sheeting, etch 
bale containing 17 pieces, and each piece 81 jrards, at 
13 cents a yard ? 

585. 1672 X 00700 X 8041 = ? 

586. If a man spends $1,125 per day, how much will 
he spend in a year ? 

587. J. H. Mason, 

Bought of John Wilson & Ca, 
5 yds. of Broadcloth, at $4.75 
7 yds. of Cassimere, at $1,125 
9 yds. of Satinett, at $0,875 

588. Thompson & Allen, 

To Westcott & Ca, Dr. 

To 19 oz. Quinine, at $3.75 

« 14 lb. Opium, at $5.50 

<< 29 lb. Red Bark, at $1.56 

<< 145 lb. Gum Arabic, at .67 
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689. Geo. Norton & Co., 

To Thos. J. Smith, Dr. 
To 5 reams paper, at $2,625 

"< 16000 quills, at $1,375 pr. 1000 

«< 68 gallons of ink, at $1.25 

** 5 dozen Arithmetics, at .375 apiece 

590. Charles Harris, 

Bought of William Eaton, 

89 tons of hay, at $16.75 

163 bundles of straw at .08 

95 bushels of potatoes^ at .34 

348 lbs. of beef, at .115 



591. If 2.5 lbs. of wool make 1 yd. of broadcloth, 
how many pounds will make 48 pieces, there being 
21.75 yards in each piece? 

592. What will 19 tons of sugar cost at 7 cents a 
pound? (See Ex. 576) 

593. .06 of 1 is .06. How much is .06 of 284. .06 
of 19.53 ? 

594. How much is .575 of $284.50 ? 

595. If the interest of $1 .for a certain time is $ .0875, 
what is the interest of $431.25 for the same time? 

596. If the interest of $1 is $ .06 per annum, what is 
the interest of $205.40 for 3.5 years? 

597. If the interest of $1 is $ .05 per annum, what is 
the interest of $199 for 4.25 years? 

598. How many months in 15 years? In .25 years? 
In .584 years ? In 1.75 years ? 

599. What is the amount of the following bill ? 

6 chests of tea, each 45 lbs., at $0,625 per pound. 
9 bags of coffee, each 28 lbs., at $0,115 per pound. 
5 barrels of sugar, each 184 lbs., at $0.0975 per pound. 
19 barrels of flour, at $5.75 per barrel. 

600. What is the amount of the following bill ? 

4 pieces of muslin, each 31.5 yards, at $.125 per yard. 
6 do each 30 yards, at $.115 

5 do each 31 yards,al%.\\ 
^ do each 29 yards, al%a^ *' *' 

5» 
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46. MiSCELLARBOUS ExAWPLES, 
IN ADDITION, SUBTRACTION, AND MULTIPUCATKMf. 

601. How many days in 87 weeks and 8 dayst 

602. How many hours are there in 8 years f 
608. How many hundred-weight in 85 tons T In 49 

tons and 13 hundred- weight T (See Ex. 576.) 

604. How many rods in 11 miles and 149 rodsl 
(Ex. 678.) 

605. How many ounces in 14 pounds and 18 oimcett 
(Ex. 574.) 

606. In 7 pounds, 11 ounces, and 9 drams» bow many 
ounces T How many drams 7 

607. In 43 hours, 57 minutes, how many minutest 
How many seconds T 

608. How many square feet in two rooms, one of 
which is 20 feet long, and 24 feet wide, the other 27 
feet lonff, and 19 feet wide 1 (Ex. 580.) 

609. Multiply the difference between 49400 and 
38675, by the sum of 97, 235, and 609. 

610. From the sum of 1683, 574, 3097, and 5115, 
take the difference between 9165 and 14320, and mul- 
tiply the remainder by 167 x 2009. 

611. How many men will accomplish as much work 
in 1 day, as 16 men could in 24 days ? 

612. How much provision will 29 men eat in 4 
months and 17 days, if each man eats 3 pounds a dayt 

613. Find the cost of 10 pounds of tea, at 50 cents a 
pound, 12 pounds at 75 cents, and 16 pounds at 62 
cents. 

614. What is the cost of 18 gallons of molasses at 
25 cents a gallon, 20 gallons at 30 cents, 24 gallons at 
35 cents, and 5 gallons of water T 

615. What are a clerk's wages for 2 years and 7 
months, at 29 dollars a month 1 

616. A. and B. are travelling in the same direction, 
but A. is 142 miles in advance of B. A. travels 40 
miles a day, and R 55 miles a day. How far apart 
rvill they be in a week ? 

617. If 9108 were set down 51^ \vme%, w\^ ^^ 
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whole were added together, what would be the 
amount 1 

618. Bought 45 hogsheads of molasses, each of 
which originally contained 117 gallons. How much 
remains, 17 hogsheads having been sold, and 59 gal- 
lons having leaked out of the remainder? 

619. If the subtrahend is 5894, and the remainder 
64403, what is the minuend ? 

620. If the minuend is 00087, land the remainder 
26089,^ what i^ the subtrahend ? 

621. What is the difference between six dozen dozen, 
and half-a-dozen dozen T 

622. The difference of two numbers is 431, and the 
greatier number is 918. What is their product? 

628. Thb dum of two numbers is 1162, and one of 
them is 790. What is their product 1 

624. From what number can 874 be taken 23 times, 
and leave a remainder of 275 T 

625. To what number must 516 be added 19 times, 
to make 10387 ? 

626. Bought 16 bags of coffee, at $12.75 per ba^. 
For how much must the whole be sold, to gam 
$27.26 ? 

627. What is the duty on 3 bales of broadcloth, each 
bieile containing 265 yards, — the duty being $1,125 per 
yard T 

628. A man offered 14 tons of hay at $10.50 a ton, 
and 45 bushels of oats at $0.30 a bushel, in payment 
of a debt of $242.75. How much of the debts re- 
mained unpaid ? 

629. Four men contributed $7988.375 in partnership. 
A.'s contribution was $956.75; B.'s, $1872.50; C.'s, 
$2440.125. How much did D. contribute? 

630. A grocer who had 421 kegs of butter, sold 56 
kegs at $12.50 per keg ; 91 kegs at $11.75 ; 100 kegs 
at $12.25 ; and the remainder at $11.50 per keg. How 
much did he receive for the whole ? Jins, $4995.25 

631. An estate was divided among 4 heirs. The 
first received $125; the second, \hree tvme^ ^"^twarfsv 

S0 the first: the third, as much as the fttsl axvdi ^ftctc^tAv 
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and the fourth, twice as much at the third. Whatwu 
the whole estate, and each man's share T 

632. A bankrupt can pay only $0.4375 on e?ei^ dol- 
lar of his debts. W hat is the worth of a debt of $160? 

633. The salary of a clerk was $95 per month, aod 
his family expenses $2.75 per day. How much dMhe 
save in a year ? 

634. If I buy goods to the amount of $1176.06, pay 
for storage ^23.74, for commission $54.16, and for in- 
terest $49.11, and sell the whole for $129^97. how 
much do I gain or lose 7 

635. What is the cost of 87.25 yards of broadcloth, 
at $4.75 per yard f 

636. Find the cost of 15 hogsheads of molassesi at 
9 cents a quart, there being 4 quarts in a gallon^ and 
63 gallons in a hogshead. 

637. What are the annual expenses of a man who 
pays for house-rent $25 a month, provisions $1.25 a 
day, fuel $37.50 a year, and for other purposes $ .625 
a day? 

638. The product of two eaual factors is called the 
second power of the repeated factor. Thus, 2X2 
= 4 is the second power of 2. What is the second 
power of 1860 T 

639. In the third power of a number there are three 
equal factors, in the fourth power four equal factors, 
and so on. What is the third power of 709? 

640 — 645. What is the fourth power of 6.04 ? the 
3d power of 72.5? the 5th power of 14? the 6th 
power of 19 ? the 7th power of .21 ? the 2d power of 
9.706 ? 

646—649. What is the 10th power of 9 ? the 15th 
power of 10 ? the 5th power of .57 ? the 4th power of 
1.09? 

650. Multiply the sum of the 3d power of 10, and 
the 4th power of 17, by the difference between the 5th 
power of 10, and the 3d power of 46. 

651. How much will 562 men eat in 2 years and 11 
Avyh if 6ach man eats 2 pounds pei da^ \ 
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V. DIVISION. 

417. Division is the process by which we find how 
many times one number is contained in another. It is 
a short method of performing many sabtractions, when 
all the numbers to be subtracted are alike. 

Thus, if we wish to find how 

15 5)15 many barrels of flour at 5 dollars a 

. 5 -^^ barrel, can be bought for 15 dollars, 

— 3 we may either set down 15, and 
10 subtract 5 from it as often as we 

5 can, (supposing ourselves to pay for 

— 1 barrel at each subtraction,) or set 
5 down 15, and placing 5 at the left 
5 hand, say at once, 5 is contained in 

•^^ 15, 3 tirhes. The answer is the 

same in both cases. 

The number to be divided^ is 
called the Dividend (§ 99). The number by which 
we divide, is called the Divisor. The number of times 
the divisor is contained in the dividend, is called the 
Quotient The number left after division, (\{ any,) is 
called the Remainder. As the quotient shows how 
many times the divisor the dividend is, the divisor and 
quotient are factors of the dividend. In the example 
above, the dividend is 15, the divisor is 5, the quotient 
is 3, and the remainder is 0. 

The sign H- (divided by) signifies that the former of 
two numbers is to be divided by the latter, as, 4 -r 2 
= 2; 16 -7- 4 = 8 -r 2. 

Division is also expressed by writing the divisor 
under the dividend, as ^, or by placing a colon between 
the dividend and Jhe divisor, as 4 : 2. Thus, |^, 7 -r- 8, 
7 : 8, may each be read 7 divided by 8. Whenever 
such expressions as | or 3 : 4, |^ or 7 : 9, occur in the 
present chapter, the pupil should always say 3 divided 
by 4, — hot ^fourths ; 7 divided by 9, — not 7 ninths. 
For other modes of reading these eTOxeiwioT^, ^ft» 
/ TO, ISO. 
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Since (§ 9S) 5X 3 = dx 5, 5 can be subtracted 
3 times from 15, and 3 can be subtracted 6 times. Id 
other words, 5 is contained 3 times in 5 x 8, and 3 is 
contained 5 times in the same number. Tbereforei 
when the product of two factors, and one of the factors 
are given, to find the other factor, divide the product 
of the ttoo factors by the given factor. 

When the product of more than two factors, and aD 
of the factors but one are given, to find the remaininff 
factor, divide the given fmniuct hy the product qfaU 
the given factors. Thus, 4X2x3-r4X3 = 2; 
4X2X8-^4 X 2 = 8;4 X 2 X 8-i-2x3 
e 4. 

EXERCISES FOR BEGINNERS. 

1 — 10. Divide each of the following examples by 1, 
and by 2. 222; 422; 442; 444; 446; 466; 666; 
688; 888; 1088. 

11 — 20. Divide each of the following examples by 8. 
833; 336; 866; 666; 669; 990; 869; 1233; 1566; 
1899. 

21 — 30. Divide each of the following numbers by 4. 
444; 448; 488; 888; 1244; 1600; 2008; 2488; 
2844; 3280. 

31^-40. Divide each of the following numbers by 5. 
555; 550; 500; 1050; 1005; 1555; 2050; 2005; 
2550; 3055. 

41 — 50. Divide each of the following numbers by 6. 
666; 1260; 1200; 1806; 1866; 2406; 3060; 3066; 
3600; 4206. 

51 — 60. Divide each of the following numbers by 7. 
777; 770; 1407; 1400; 2100; 2877; 2870; 8507: 
3500; 4277. 

61 — 70. Divide each of the following numbers by 8. 
888 ; 808 ; 1680 ; 1688 ; 2400 ; 2480 ; 3288 ; 4000 : 
4808; 5688. 

71 — 80. Divide each of the following numbers by 9. 
999 ; 909 ; 1890 ; 1800 ; 2799 ; 3609 ; 4590 ; 5400; 
5499; 6309. 
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48. Examples for the Pupil. . 

1. Repeat the Division Table. 

2—10. Divide 14 bv7; 18 by 6; 12 by 3; 15 by 
5; 16 by 4; 6 by 2; 1*8 by 9; 27 by 3; 36 by 9. 

11—20. Divide 21 by 3; 49 by 7; 64 by 8; 36 by 
6; 56 by 7; 63 by 9; 81 by 9; 25 by 5 ; 72 by 9; 
63 by 7. 

21—30. Divide 45 by 5 ; 36 by 4 ; 48 bv 6 ; 56 by 
8; 54 by 9; 72 by 8; 32 by 4; 54 by 6; 48by 8;40 
by 5. 

31 — 40. How many tens are 4 tens divided by 2 ; 8 
tens by 4 ; 9 tens by 3; 16 tens by 4; 27 tens by 3; 
45 tens by 9 ; 56 tens by 7 ; 56 tens by 8 ; 25 tens by 
5 ; 32 tens by 4 ? 

41—50. (See Ex. 31 — 40.) How many are 40 di- 
vided by 2 ; 80 by 4; 90 by 3; 160 by 4 ; 270 by 3; 
450 by 9 ; 560 by 7; 560 by 8; 250 by 5; 320 by 47 

51—60. How many times are 2 tens contained in 4 
tens ; 3 tens in 9 tens ; 7 tens in 14 tens ; 5 tens in 15 
tens ; 3 tens in 18 tens ; 7 tens in 63 tens ; 8 tens in 40 
tens ; 9 tens in 27 tens ; 8 tens in 24 tens ; 3 tens in 24 
tens ? 

61—70. (See Ex. 51—60.) Divide 40 by 20; 90 bv 
30; 140 by 70; 150 by 50 ; 180 by 30; 630 by 70*; 
400 by 80 ; 270 by 90 ; 240 by 80 ; 240 bv 30. 

71 — 80. Divide 6 hundreds by 3; 12 hundreds bv 
4 ; 18 hundreds by 2 ; 27 hundreds by 9 ; 16 hundreds 
by 4 ; 20 hundreds by 5 ; 36 hundreds by 4 ; 36 hun- 
dreds by 6 ; 36 hundreds by 9 ; 49 hundreds by 7. 

81 — 90. Divide 8 thousands by 4; 12 thousands by 
2; 15 thousands by 5; 18 thousands by 6; 21 thou- 
sands by 3 ; 24 thousands by 4 ; 24 thousands by 6 ; 
24 thousands by 8 ; 54 thousands by 9 ; 54 thousands 
by 6. 

91—100. Divide 400 by 2; 400 tens by 2 tens; 
4000 by 20 ; 400 hundreds by 2 hundreds ; 40000 by 
200; 400 thousands by 2 thousands; 400000 by 2000; 
27 tens hy 3: 270 tens by 3 tens •, ^1^^ \s^ ^^. 

101—110. (See Exs. 31— 10O.> I>\v\Aft \^\s^ ^' 
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180 by 30; 180 by 6; 180 by 00; 810 by 0; 810 by 
90: 540 by 6 ; 540 by 9 ; 540 by 60 ; 540 by 90. 

111—120. Divide 4200 by 7 ; 560 by 8; 68000 by 
7; 6300 by 9; 56000 by 7; 720 by 9; 4900 by 7; 
810 by 9; 54000 by 6; 6400 by 8. 

121 — 140. Solve each of the following ezampletby 
dividing the hundreds, tens, and units of the dividend 
by the divisor. 

2)462 2)408 2)246 2)884 2)1000 



3)300 3)603 3)963 3)969 8)2100 



4)444 4)408 4)848 4)2840 6)505 



6)666 6)1806 5)455 4)328 3)279 



141 — 150. Divide each of the following numbers by 

2. 4268; 8040; 6688; 10804; 1462; 1646; 1804; 
1444; 1426; 18008. 

151 — 160. Divide each of the following numbers by 

3. 3663; 9630; 6099; 1233; 2109; 1593; 2799: 
1869; 2406; 180396. 

161 — 170. Divide each of the following numbers by 

4. 4004; 8008; 2808; 2448; 1284; 1644; 2088; 
8640; 2404; 3248. 

171 — 180. Divide each of the following numbers by 

5. 5055; 1055; 2050; 3005; 1550; 3500; 2555; 
4000; 4505. 

181 — 190. Divide each of the following numbers by 
d, by determining how many hundreds, V\qw xcv'^\!cf 
fens, and how mailv units there xnusl V« \tv ^J[\ft c\vxo\S«ti\« 
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1266; 1806; 3624; 3042; 4860; 5448; 6042; 1230; 
4848; 5436. 

191 — ^200. Divide each of the following numbers by 

7. 2107; 1477; 2814; 735; 4263; 5670; 4928; 
6356; 3577; 5614. 

201 — ^210. Divide each of the followmg numbers by 
S. 1688; 3208; 824; 4024; 7256; 6432; 872; 
5680; 3264; 8048. 

211 — 220. Divide each of the following numbers by 
h 2718; 963; 3690; 5499; 1845; 6381; 972; 
9963; 4554; 7236. 

49. How many barrels of flour at 7 dollars a bar- 
rel, can be bought for 2440 dollars, and how much will 
be left after the purchase ? 

We can buy as many barrels as 

7)2440 there are times 7 dollars in 2440 dol- 

lars. We therefore divide 2440 by 

348+4 7. The 2 in thousands* place will 
not contain 7, we therefore join it to 
the 4 hundreds. 24 hundreds divided by 7, give 3 hun- 
dreds, and there are 3 hundreds left undivided, which 
we join to the 4 tens, making 34 tens. 34 tens divided 
^y ^9 give 4 tens, and there are 6 tens over, which we 
join to the units, making 60 units. 60 units divided 
Sy 7, give 8 units, and there are 4 units left after com- 
pleting the division. We can therefore buy 348 barrels, 
and have 4 dollars left. 

The above method is called Short Division. 

SO. Examples for the Pupil. 

221 — 230. Divide each of the following numbers by 

8. 1708; 8114; 7218; 1356; 9750; 3374; 5936; 
2790; 4538; 9978. 

231 — 240. Divide each of the following numbers by 
8. 2259; 1425; 7137; 4134; 5022; 8325; 7017; 
2232; 8808; 2955. 

241 — ^250. Divide each of the following numbers by 
4. 1036; 5108; 7024; 9332; 2740; 9996; 8768; 
S4S2; 8456; 7892. 

351—260. Divide each of the fo\Vcm\wjwxtsJwc%\s^ 

B 
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5. 1790: 8215; 9445; 8780; 19320; 4085; 3S705; 
88955; 9S70: 0795. 

261 — 270. Divide each of the following nunibenbj 

6. and find the remainders. 8729; 1485; 5001; 
42080; 73519: 44750; 70770; 89750; 9000; 48125. 

271 — 280. Divide each of the following numbera bj 

7. 5235; 8590; 9763; 4325; 11990; 25786; 18484; 
6789; 6044; 53072. 

281 — ^290. Divide each of the following nmnben by 
a 25109; 63000; 9007; 3725; 5227; 4650; 7090; 
73195; 33333; 70709. 

291 — 300. Divide each of the following numben bj 
9. 2468; 11350; 8749; 19599; 84000; 87654 
82101 ; 48757 ; 6087 ; 7015. 

SI. Divide an estate of 47500 dollars equally among 
29 heirs, and determine the share of each. 



29 X 1 = 29 


29)47500(1637|f 


29 X 2 = 68 


29 


29 X 3 = 87 




29 X 4= 116 


185 


29 X 5 = 145 


174 


29 X 6 = 174 




29 X 7 = 203 


110 


29 X 8 = 232 


87 


29 X 9 = 261 





230 
203 

27 

It would require 29 dollars to give each of the heirs 
1 dollar. We can therefore give as many dollars to 
each, as there are times 29 in 47500, which is found 
by dividing 47500 by 29. Before commencing the 
division, it will often be found convenient to multiply 
the divisor by each of the 9 digits and set down the 
products, as in the example above. 

Where the divisor is large, we usually torite doum 
all the multiplications and subtractions, instead of per- 
forming them mentally, as in & SO. We Avi^l^^ ciwcv- 
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mence by taking as many figures of the dividend as 
will contain the ^livisor one or more times. By the 
table we see that 47 will contain 29 only once. We 
then say, 29 in 47 thousands^ 1 thotcaand times. Write 
1 as the thousands' figure of the quotient, and subtract 
29 X 1 thousand from 47 thotcsaneb, leaving 18 thou- 
sands undivided. To the 18 thotisands annex the 5 
^ hundreds of the dividend, making 185 hundreds. Re- 
' ferring to the table, we see that 29 is contained in 185 
hundreds^ 6 hundreds times. Write 6 as the hundreds' 
figure of the quotient, and subtract 29 X 6 hundreds 
from 185 hundreds, leaving 11 hundreds, undivided. 
To the 11 hundreds annex the tens of the dividend, 
making 110 tens. 29 in 110 tens, 3 tens limes. Write 
3 as the tens' figure of the dividend, and subtract 
29 X 3 tens from 110 tenSy leaving 23 tens still undi- 
vided. To the 23 tens annex the units of the divi- 
dend, making 230 units. 29 in 230 units, 7 units 
times. 7 is the units' figure of the dividend, and sub- 
tracting 29 X 7 units from 230 units, we have 27 
units still undivided. But as the whole property is to 
be divided among the heirs, instead of leaving 27 as a 
remainder, we divide 27 by 29, representing the divi- 
sion as in § 47; thus, ^. Each share is, therefore, 
1637H dollars. 
The foregoing method is called Long Division. 
From the explained examples we may deduce the 
following 

RULE FOR division. 

Write the divisor at the l(Ji of the dividend. Take 
as many figures of the dividend as will contain the 
divisor one or more times, for a first partial divi' 
dend. Find how many times the partial dividend 
will contain the divisor, and write the result as the 
first quotient figure. Multiply the divisor by this 
figure, and subtract the product from the first par- 
tial dividend 

To the remainder annex the next figure of the 
dividend for a second partial diindend, and proce^ 
as unfA iAe first partial dividend. TKuts contitvoe 
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until the division is complete^ being cartel ioplam 
either or one of the 9 digits in the quoUent^ fif 
each figure qf the dividend brought dawn. 

As the divisor and quotient are factors of tbe divi* 
dend, (§ 47,) there must be tu many deeimab in the 
dividend as in both the divisor and the quoHenL 
(§ 4S, 93.) 

If there are naughts at the ri^t hand of the diviaoTi 
tiw may cut them off^ and ditnde the tens, hundreds, 
or thousands^ 4*^., of the dividend^ by the tene, Aufft- 
dreds^ or thousands, ^.^ qf the divisor. (ExSi 
61—110.) 

Proof. Jidd the remainder to the product qf the 
divisor by the quotient , and you unit obtain the div^ 
dend. 

S9. Examples for the Pupil.* 

301—330. Divide 87040 by all the numbers from 2 
to 21. [In all the remaining exercises under this rule, 
express the division of the remainder, as in the Ex* 
ample § «ll , unless otherwise directed.] 

321—330. Divide 194085 by all the numbers from 
22 to 31. 

331—340. Divide 904700 by all the numbers from 
01 to 100. 

341—350. Divide 487256 by all the numbers from 
49 to 58. 

• If the pupil has not prepared a table of the products of tbe 
divisor, as in § 61, be may be taught to employ the following rale 
whenever he is at a loss to determine the true quotient figure. 
Add \ to the first fi^rt of the divisor , and find how many times 
the sum is contained tn the figures of the trial dividend which art 
of the same denomination as the first divisor figure. The result is 
either the true quotient figure^ or some number smaller than the true 
figure. If, for example, the first quotient figure were required in 

dividing 899402 by 4398, our trial dividend 

4898)399408(9 would be 89940. Adding I to the first divi- 

39582 sor figure, would give us 6 thousands^ which 

would be contained in 39 thousands 7 times. 

The quotient figure would, therefore, be at 
least 7, and we need try no number less than 7. At the third trial 
// wiJJ be found thai 9 is the trae quotient fisuTe. 
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351—360. Divide 864720 by all the numbers rrom 
360 to 369. 

361—365. Divide 247093 by 158; 372; 609; 243; 
247. 

366 — 370. Divide 1593628 by 159; 951; 591; 
863; 430. 

371—375. Divide 83009101 by 1640 ; 3702 ; 8297 ; 
7533; 4009. 

376—380. Divide 55960372 by 2931 ; 5608 ; 5584 ; 
9370; 8151. 

381—385. Divide 70908536 by 1190; 4387; 8438; 
9295; 7536. 

386—390. Divide 66998877 by 6701 ; 8408 ; 7956 ; 
4329; 9448. 

391—395. Divide 30047912 by 4008 ; 1964 ; 2999 : 
8765; 9312. 

396. Divide 725489090 by 180327. 

397. Divide 4087736069 by 527590. 

398. Divide 93615904372 by 9998764. 

399. Divide 142073659980 by 2631972. 

400. Divide 8594726880593 by 4907832a 
as. Divide 7 by .013. 

As division teaches us 

.013)7.000(538.46 4- how many times one num 

6 5.. ber can be subtracted 

from another, (§ 4T,X the 

50. quotient in this instance 

39. will show how many 

times .013 can be sub- 

110 tracted from 7. But we 

104 can continue to subtract 

until we obtain a remain- 

60 der less than .Qi3; we 
52 must therefore continue to 
divide until we obtain a 

80 remainder less than .01 3, 

78 to do which, we must set 

— down naughts fox iVsi^ 

S tenths*, \\undTe3\\v%\ ^>3A 

thoutandthtf ftg?3TO% til <c» 
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441- 4r/). I>ivirJe.021 hy 3 ; 70: 50«3 : 12.5: 320 
.10; 80; .'{.75; H7r> ; IfiSO. 

451 4riO. Mivirlrj .$2.40 hy .04 ; .8 ; 300 ; 32 ; 4.8 
$I.HO; $.01 : \\n\ NOOO 
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461—470. Divide $13.75 by 125 ; $12.50 ; $25 ; 
$275 ; 880 ; 17.6 ; .0704 ; $ .025 ; 16000 ; $19800. 

471 — 490. Solve the jfollowing examples without 
using the slate. 6.9 h- 3 ; 7.4 -f- .2 ; 64 -?- .2 ; .84 -r 
.4; .66 -f- .02 ; 82 -=- .02 ; 9.3 4- .03 ; .77 -r- .7 ; .089 
^ .3; 40 -f- .002; .028 H- .7; .55 -r- 50; 90 -^ 5; 8.4 
-^ 7 ; 560 -r .8 ; .91 -f. .7 ; 7.8 -^ 6 ; 42-4- .03 ; .85 
-r- 5 ; 96 -T- .02. 

491—520. .76 -1. 40 ; 1.26 ~ 7 ; .387 -f- 9 ; 26.4 H- 
.»; 175 -7- .7; 5.34 -r .6; .192 -^ .8; .644 -r .07 ; 594 
-T- .09; .324 -r 6; 5.28 -r- 60 ; 792 H- .08; 45 -r 
.005; 488 -7- 7; 459 -1. .9 ; 6.72 -f- .8; 88.3 -r .9 ; 770 
-^ 1.1 ; 770 -T- .7 ; 7.7 -h 70 ; 440 -r 11 ; 5.94 -r 11 ; 
6.03 -r .09 ; 630 -^ .9 ; 306 -r .09 ; .171 -r .9 ; 752 
-T- .8 ; 5.95 -h .7 ; 4.28 -H 10 ; 65.1 -i- 100. 

SS. Questions to be solved by Division. 

The' value of any number of things, (§ 3S0 is equi- 
valent to the value of one of the things multiplied oy 
the number of things. The value of a number of 
things may therefore be considered as the product of 
two factors, one of which is the value of one qf the 
things^ and the other is the number qf things. 

WheQ the product of two factors and one of the 
factors are given, (§ 47,) to find the other factor, we 
divide the gi ven product by the given factor. 'Hence, — 

When the value of anv number of things is given, to 
find the value of one of the things, divide the given 
value by the number qf things. 

When the value of a number of things is given, to . 
find the number of things, divide the given value by 
the value of one of the things. 

521. If a locomotive can go 513 miles in 19 hoars* 
how far can it go in 1 hour? 

522. If 13 barrels of flour cost 6175 cents, what is 
the cost of 1 barrel 7 

523. How many acres of land, at 19 dollars an acre, 
can be bought for 3610 dollars \ 

524. How many hogsheads in a c\s\eiti Vvc^&Ci'St^^^ 
gallons, a hogshead being 63 gaUonal 
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525. How long will it take a ship to sail 8857 milei, 
at the rate of 133 miles per day ? 

526. How many poor people will 7733 pounds oi 
flour supply, allowing 19 pounds to each T 

527. How many pounds in 14000 ounces, there being 
16 ounces in a pound ? 

528. How many days in 4632 hours ? 

520. If 49 horses eat 1813 bushels of oats in a year, 
how much will 1 horse eat in the same time T 

530. If a cart wheel turns 4693 times in going 18 
miles, how many times will it turn in 1 mile t 

531. What number multiplied by 109 will give 
106602? 

532. How many times can 124 be subtracted from 
74167, and how much will be left? 

533. What number can be subtracted 235 times 
from 257795 ? 

534. If the product of two factors is 46320, and one 
of those factors is 24, what is the other ? 

535. Four farthings make a penny. How many 
pence and farthings in 79051 farthings ? 

536. Twelve pence make a shilfing. How many 
shillings and pence in 558093 pence ? 

537. Twenty shillings make a pound. How many 
pounds and shillings in 443567 shillings ? 

538. In '4732580 farthings, how many pence ? how 
many shillings ? how many pounds ? 

539. In 884932 seconds, how many minutes ? how 
many hours ? how many days ? 

. 540. In 564009 inches, how many feet ? how many 
yards ? 

541. In how many days can I travel 3393 miles, if 
I travel 39 miles per day ? 

.542. How many acres of land would yield 8019 
bushels of wheat, at 27 bushels per acre ? 

543. How many years in 15097 days ? 

544. A barf el of flour is 196 pounds. How manv 
barrels will hold 640920 pounds ? 

545. The product of two factors is 113643. One of 
^Ae factors is 207, what is the other \ 
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54a 379014 = 543.x — ? 

547. Two pints make a quart, and four quarts make 
a gallon. How many gallons in 647128 pints? 

548. How many pounds, shillings, and pence, in 
79084 pence ? 

540. Paid $28 for 16 barrels of apples. What was 
the price per barrel ? 

550. A farmer sold wheat at $1.13 per bushel, re- 
ceiving for the whole $89.27. How many bushels did 
he sell ? 

551. There are 37 heirs to an estate of $16250. 
What is the share of each 1 

552. How many sheep at $4.75 a piece, can be 
bought for $921.50 ? 

553. What is the price of broadcloth per yard, if 
138 yards cost $155.25 7 

554. A journeyman charged $19.74 for making 21 
pairs of boots. How much did he charge per pair? 

555. How long will it take 27 men to do a piece of 
work, that 1 man can do in 729 days ? 

556. If I pay $34<65 for 33 bushels of wheat, how^ 
much must I pay for 1 bushel? 

557. A merchant sold 45 pounds of indigo for $49.05. 
How much did he receive per pound ? 

558. How many kegs of butter can I buy for 
$198,875, if I pay $5,375 per keg? 

559. When potatoes are 25 cents a bushel, how 
many bushels can be bought for $66.39 ? 

560. What is the price of a yard of calico, if 4.091 
yards cost $ .511375 ? 

561. How much molasses at $ .375 per gallon, can 
be bought for $23 ? 

562. A piece of satin measuring 29.5 yards, cost 
$47.50. What was it worth per yard ? 

SO. Miscellaneous Examples 

INVOLVING ALL THE FOREGOING RlfLE& 

563. Add 491, 1615, 380, and 907, subtract 2^ 
from the sum, multiply the remaindec )q^ Vl^^xA^vns^ 
the product by 118. 
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564. Add 45 X 25, 13 X 193, 864 H- 27, and 806 
— 99. 

565. Nine boys had 153 apples. If they were 
equally divided, now many would each have T 

566. How many hours in six years ? 

567. If there is one death every second^ how many 
persons die in a week ? 

568. If 76 hogsheads of molasses cost 2850 doUan, 
what is the price of I hogshead 1 

560. How many bales in 42253 yards, if each bale 
contains 29 pieces, and each piece measures 81 yards t 

570. How many dozen in 21735? 

571. A banker received 1378 dollars from one man, 
2609 from another, and 1987 from another, and divided 
the whole equally among his five children. How much 
did he give to each ? 

572. A laborer receives 46 dollars a month, and ex- 
pends 1 dollar a day. How much can he save in a 
year? 

573. The smaller of two numbers is contained 15 
times in 60, and the larger number is 19 times the 
smaller. What are the numbers ? 

574. Bought 4 barrels of flour at 675 cents a barrel, 
and 17 bushels of wheat at 127 cents a bushel. How 
much was gained, or lost, by selling the whole for 
3875 cents ? 

575. If I pay 4 dollars a barrel for 39 barrels of 
flour, and 7 dollars for porterage, for how much must 
I sell the whole to gain 45 dollars ? 

576. If I give 153 barrels of flour worth 6 dollars a 
barrel, in exchange for 54 acres of land, how much is 
tlie land worth per acre ? 

577. What is the difierence between 19 X 387 and 
138159 -r 17? 

578. Bought 537 pounds of sugar at 6 cents a pound, 
and sold the whole for 4296 cents. What was the 
gain per pound ? 

579. A. earns 50 cents a day, and B. 75 cents. In 
how many days will they both earn 4815 c^nVa^ 

380. On the face of a brick waW xViexe ^.te \Qe^'i 
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bricks. How many are there in each row, there being 
49 rows? 

581. When eggs are 24 cents a dozen, how many 
can I buy for 1238 cents ? 

582. How many cows worth 28 dollars apiece, 
must be given in exchange for 84 tons of hay at 19 
dollars a ton ? 

583. The quotient is 73, and the divisor 25. What is 
the dividend f 

584. The dividend is 35250, and the quotient 375. 
What is the divisor ? 

585. Of what number is 37 both divisor and quotient? 

586. If I exchange a watch worth 28 dollars, and 5 
tons of hay worth 16 dollars a ton, for a horse, and 23 
dollars in money, how much does the horse cost 1 

587. If I buy two pieces of broadcloth of equal 
length, for 5 dollars a yard, and gain 45 dollars by 
selling one piece for 240 dollars, what is the length of 
each piece f 

588. At what price per yard can I sell the remain- 
ing piece, so as neither to gain or lose by the whole 
transaction t 

589. A drover bought an equal number of cows and 
calves, for 703 dollars, giving 24 dollars apiece for the 
cows, and 13 dollars apiece for the calves. How 
many did he buy of each ? 

590. A man distributed 108 apples to some boys and 
girls, giving one to each boy, and two to each girl, and 
there were twice as many boys as girls. How many 
were there of each ? 

591. There are three farms, the first of which has 
79 acres, the second 16 acres less than the first, and 
the third is as large as the other two. What is the 
value per acre, if the whole are worth 6532 dollars ? 

592. How many times V in 36 X 28 ? 

593. If my expenses are $1.50 ]:>er day, and my in- 
come $13 a week, how long will it take me to save 
$125. 

594. Bought 294 yards of miulm, ani io\d^ ^w^ 
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to one nian, 79 yards to another, and 87 yards to a 
third. What is the rest worth at $.125 per yard? 

695. Bought 287 pounds of cheese for 929.875. For 
how much must it be sold per pound, to gain $6.50 ? 

696. In 4340 farthings, now many pounds, shillings, 
and pence t 

597. What is the nearest number to 691 that can be 
divided by 28 without a remainder? 

598. What number besides 87 will divide 2923 with- 
out a remainder ? 

599. How many pence in 24 pounds, 7 shillings, and 
6 pence? 

600. If 2 skeins of silk cost 10 cents, what will 7 
skeins cost ? 

601. If 8 yards of sheeting cost 80 cents, what will 
8 yards cost ? 

602. If 5 yards of broadcloth cost $18.75, what 
will 7 yards cost ? 

603. If 3 men eat 12 pounds of meat in a week, 
how much would 8 men eat in the same time ? 

j604. How much would 7 men eat in 2 weeks ? 

605. If a stock of provisions would last 5 men 3 
weeks» how long would it last 1 man ? 3 men ? 

606. How long will it take 2 men to do as much 
work as 3 men can do in 6 days ? 

607. If a bushel of ^rain will last 6 horses a week, 
how lonff will it last 2 horses? 

608. How long will it take a man to save $1000, if 
he saves 96.25 a week ? 

609. A merchant bought 153 barrels of flour at 
$4.75 per barrel. How much did it cost him ? 

610. He paid for it 6 shares of stock worth $113.50 
a share, ana the rest in money. How much money 
did he pay? 

611. He paid for storage $13.75, and shipped the 
fk>ur to England at a freight of 75 cents a barrel. 
What were the expenses ? 

612. The flour was sold, 49 barrels at $6.50, and the 
remainder at $6.25 per barrel Wh«X ^n^te >3^<^ «Q&k^ 

receipts 1 
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613. Deducting $13.75 for commissions, and $29.90 
for interest, how much did the merchant receive. 

614. How much did he make by the transaction? 

615. If 4 yards of cloth cost $12, how much will d 
jFards cost t 

616. If 3 tons of coal cost $15, how many tons caa 
be bought for $35 ? 

617. If 11 days' work cost $13.75, how many days* 
work can be obtained for $25 ? 

618. If 7 men can build a road in 14 days, in what 
time could 2 men build it T 

619. How many potatoes at 35 cents a bushel, wiD 
pay for 7 weeks' board, at $2.50 a week ? 

620. If 3 men earn $24 in 2 weeks, how much 
would 4 men earn in 3 weeks ? 

621. How much will 33 men eat in a year, if each 
man eats 5 pounds a day ? 

622. Mix 17 gallons of vinegar at 25 cents a gallon, 
39 gallons at 22 cents, 21 gallons at 27 cents, and 18 
gallons of water, and find the cost of the whole 1 

623. For how much per gallon must I sell the mix- 
ture, in the last exampte, in order to gain $4 T 

624. A grocer sold 421 kegs of butter for $4995.25, 
56 kegs of which were sold at $12.50 per keg, 91 kegs 
at $11.75, and 100 kegs at $12.25. At how much per 
keg did he sell the remainder ? 

625. A bankrupt pays at one time .29, at another 
.31, and at another .15 of his debts. How much does 
he pay in all, on a debt of $1137.50? 

626. Divide the 8th power of 6 by the 7th power 
of 3. 

627 — 650. Perform the division which is expressed 
by the following numbers, by adding decimal naughts 
to the dividend. 1 -r 2; i; |; |; 1:5; 2-r 5; |; 4; 
I; i; I; tV; ^ = 32; ll:25; 2:3; ^; 8:9; 1:99; 

651 — 675. Perform the division expressed by the 
following examples. H* ; 126:7; V? 229 -r- 18; 
85:11; |; 8:9; V; V; ^; 7:12; 24:9; Vs^Wj 

l;n;ii; V; iV; VV; If; h\ *\V ^ "^ \V •. ^H«^ 

7 
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QUESTIONS ON THE FUNDABIENTAL RULE& 

What is Arithmetic T What is a number t lo what 
different ways may numbers be expressed T What are 
the digits, and why are they so called 1 What diflferem 
names has the character ( Can you give any reason 
for calling naught the figure of place ? What are the 
fundamental operations of Arithmetic I What is given, 
and what is required in each 1 

What is NuMEEATioif ? What method of numeration 
is generally adopted 1 What is the peculiarity of that 
method? What is a unit? What is the difierence 
between a place and a period? What names are 
given to the places in each period ? How do you read 
units ? — tens { — tens and units ? — hundreds ? — hundreds^ 
tens, and units ? Repeat the names of the first eight 
periods.* How do we read whole numbers? Can the 
Arabic method represent numbers less than a unit? 
What are such numbers called ? How are they dis- 
tinguished from whole numbers? How do we read 
decimals ? 

What is the efiect of removing a figure two places 
to the left ? — two places to the right ? — one period to * 
the left ? — to the right ? — two periods to the left ? — to 

* The Numeration Table may be eontinned to any extent we 
please. The periods above Sextillions, to Vigintillions, are : 8ep- 
tillions, Octillions, Nonillions, Decillions, Undecillions, Doodeeil- 
Hons, Tredecillions, Quatuordecillions, Quindecillions, Sexdecil* 
lions, Septendecillions, Octodecillions, Novemdecillions, Vigfai- 
tillions. The following illustration will show how difficult it is 
for us to form any distinct idea of the value of very large num* 
bers. 

If every man, woman, and child, on the face of the globe, were 
to count at the rate of four every second, without ceasing day or 
night, the whole amount of^ all that they could count inMOO years, 
would be less than one sextilUon. 

If the sun, all the planets, and all the fixed stars, that are visible 
through the most powerful telescope, were reduced to a powder so 
fine that 100000 grains would be less in bulk than a drop of 
water, and if one of these grains were destroyed in eveiy miUion 
years, the whole vUible universe would probably be aan\fii£(Bte<2 in 
2ess fhan one viginiiUion years'. 
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the right T What is meant by Kotafxan^ How do 
you write -wfaoie munbers ? In writing £v£ AeztiDkio, 
thirty biOiony and wcvaa tiunmaid, what wonid yon 
place in eadi pehod ? If you were to omit the nauglits 
in any one penod, vAxBt efibct wonld it Inrvc on alitiie 
figmies above itT How do you write decimak ? How 
would yon male 57D3 Tepresent fanodiedtiiEt — mS- 
lionths? — ifaoDnndET — -ifaoiBandtls;? Wliat is tiie 
efiect of placing iiai^ilf> at the light hand of decimak? 
— at the left hand t— at the rigiit hand of ii i te g e r t; ?* — 
at the left hand? 

What is Federal Money ? How naty it be written? 
What is the probable origin of the sign timet is UBually 
prefixed to dollars T How may dollars be reduced to 
cents t — to onDs T How may cents be rsdnoed to dol- 
lars ? — to miDs ? How may miDs be rsdnoed to oenteT 
— ^to doHars T If there axe decimak below milk, how 
may they be read ! 

Since rem o vin g the decimal point in any number 
changes the place of each figure, what is the effect of 
removing the decimal point two places to the left T — to 
the right ? — three places to the left ? — to the right ? — 
seven places to the left T — ^to the right T Then how can 
ou most readily findf 10, 100, or 1000 times any num- 

r ? — ^.1, .01, JOOI9 or .0001 of any number! 

What is Annmoa T What ngn is used to denote 
addition ? What is the sign of equality ? How do jrou 
arrange numbers that are to be added tc^ether ? Where 
do you commence the addition? What do you do 
with the sum of each column T Why do you not al* 
ways place the whole sum of a column underneath t 
How do you find whether your answer is correct ? 
Can any one of a series of numbers be greater than the 
sum of the whole series ? 

What is Subtraction ! What is the remainder t— 
the subtrahend ? — the minuend t What is the sititnifl* 
cation of the termination nd in many arithmeticwl 
terms t If you add the difference of two numbern lo 



K 



* An integer is a whole number, at iwen, Jorttj-nVnt. 
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the less number, what will you obtain ? If you take 
the difference from the greater number^ what will you 
obtain 7 How do you nnd the minuend, if the remain- 
der and subtrahend are given ? — the subtrahend, if the 
remainder and minuend are given T What is the sizn 
of subtraction 7 Of what operation is subtraction tSe 
opposite 7 How do ^ou wnte numbers in subtraction! 
Where do you begin to subtract? If any figure is 

S*eater than the one above iU what may be done! 
xplain the reason of this. What may be done when 
the subtrahend has more decimal places than the min- 
uend 7 How do you prove subtraction 7 In finding 
the difference between two numbers, which must m 
the minuend 7 How can you tell which is the lareer 
number 7 Can you think of any method of proving 
addition by subtraction 7 

What is MuLTiPLicATioM 7 Of what is it an abbre- 
viation 7 What is meant by the multiplicand 7 — the 
product 7 — the multiplier 7 — the factors 7 — a composite 
number 7 Name some composite numbers 7 Wiiat is 
the sim of multiplication 7 Can the multiplier and 
multiplicand exchange places 7 Give an illustration in 
proot of your answer. How do you multiply by a 
single figure 7 How may you multiply by a compo- 
site number I How do you proceed when the multi- 
plier consists of a number of figures 7 How many 
decimals must there be in the product 7 What do you 
do if there are not decimals enough 7 What may be 
done, if there are naughts at the right hand of either 
factor 7 How can you most readily multiply by 10, 
100, 1000, (fee. 7 Explain the reason for the several 
modes of multiplication. How do you prove multipli- 
cation 7 What must you know before you can find 
the value of any number of things 7 

What is Division 7 Of what is it an abbreviation 7 
What is meant by the dividend 7 — the quotient 7 — the 
divisor 7 — the remainder 7 Of what are the divisor 
and quotient factors 7 What are the different modes 
of expressing division 7 Give, in your own words, a 
ru/e for division, and explain the reasoiv fex ^^Okv ^\«^ 
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of the process. Of what operatioD isdivtsioD thecmo- 
BleT How many decimals must the quotient contain t 
Why T How do yon find the divkksMl, when the divi- 
Kxr and quotient are given? — the diviaor, when the 
dividend and quotient are giyen ? What is the difier- 
once between short and long division ? What may be 
done, if there are naughts at the right hand of the divisor t 
How can you most readily divide by 10» 100, 1000, 
Sec. ? How do you prove division f How can yoa 
K¥oid frequent trials, in finding the tme quotient 
Bffore 7 When the value of any number of things is 
gpven, how do you find the value of one ? When the 
ralue of a number of things is given, how can you find 
ihe number of things ? Can you think of any method 
forproviu^ multiplication by division ? 

When the sum of two numbers and one of the nam* 
bers are given, how do you find the other? When 
the greater of two numbers and their difference are 
^ven, how do you find the less t When the less of 
two numbers and their diflference are given, how do 
jrou find the greater ? When the factors are given, 
bow do you find the product ? When the product and 
>ne of the factors are given, how do you find the other 
factor ? When the value of any number of things is 

S'ven, how do you find the value of any other num- 
\T ? By which ef the fundamental rules do you in- 
crease a number T By which do you diminish a num- 
ber? In what cases would you employ addition?— 
subtraction ? -^ multiplication i — division ? What is 
tneant by the 3d, — 7tn, — 15th power of a number ? 



«/s/s/s/N^kM^k^^>M^^^^s^^«AA^^k^ 



VI. PRIME AND COMPOSITE NUMBERS, 

S7- A Prime Nubiber is a number that has no fac* 
tors greater than 1, and less than itself; as, 2; 7 ; 11; 
18. 

A Composite Number (§ 35) is a nvwcvVjet *KftX. V- 

7* 



78 PRIMS AMD COMPOSITS HUMBXBfl, [CHAP.TI. 

two or more factors, each greater than l.and less thaa 
itself; as, 8 = 2X2X2; 42 = 2x3x 7. 

The following is a list of all the prime numbers less 
than 223, viz : 1, 2, 3, 5, 7, 11, 13, 17, 19, 28, 29, 31, 37, 
41, 43, 47, 63, 69, 01, 07, 71, 73, 79, 83, 89, 97, 101, 
103, 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 
163, 167, 173, 179, 181, 191, 193, 197, 199, 211. 

2 is a factor of all numbers encUng in 0, 2, 4, 6, or 8. 
For, as 2 will divide 10, it will divide any number of 
tens, or any number of tens plus 2, 4, 6, or 8 units. 
Numbers divisible by 2 are called even, — all others, 
ODD numbers. 

5 is a factor of all numbers ending in 0, or 5. For, 
as 5 will divide 10, it will divide any number of tens, 
or any number of tens plus 5. 

3 is a factor of all numbers in which the sum of the 
digits is divisible by 3. For, if from 1 standing in any 
place, (as 10, 100, 1000,) we subtract 1 unit, the re- 
mainder will either be 0, or will consist entirely of 
nines. Then any number of tens, hundreds, thou- 
sands, &c., diminished by as niany units, will be 
divisible by 3, and if the sum of the numbers sub- 
tracted, or, in other words, the sum of the digits, is 
similarly divisible, the number itself will be so. 

9 is a factor of all numbers in which the sum of the 
digits is divisible by 9, for the same reason that 3 is a 
factor when the sum is divisible by 3. 

tl8. Find all the prime factors of 5940. 

We try to divide by the several 

5940 prime numbers in order, com^niencing 

2970 with 2, and dividing as often as pos- 

1485 sible by each. We thus find that 5940 

495 = 2 X 2970 ; 2970 = 2 X 1485 ; 1485 

165 = 3 X 495 ; 495 = 3 X 165 ; 165 = 8 

55 X 55; 55 = 5 X 11. Therefore 6940 

11 =2X2X3X3X3X5X 11, which 

1 may be represented by employing a 

small figure as an index to show the 



1 



2 
2 
3 
3 
3 
5 
11 
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number of times each factor is employed ; thus, 5040 
= 2* X 3* X 5 X 11, 

SO- SxAKPLBS FOIL TBB PvflL. 

1—20. Find tiie prime factors of 60 ; 32} 54; 42 { 
03; 36; 56; 45; 81 ; 91 ; 38; 44; 66; 72; 64; 48; 
95; 90; 88; 92. 

21^0. Find the prime factors of 102; 510; 816; 
308 ; 408 ; 513 ; 343 ; 414 ; 712 ; 928 ; 648 ; 999 ; 
576; 564; 289; 294; 772; 154; 184; 969. 

41—60. Find the prime factors of 508; 276; 462; 
663; 062; 840; 822; 924; 247; 540; 510; 915; 
1001; 1848; 1862; 1180; 1332; 1632; 1976; 6804. 

ftO. Determine the prime factors of 1327. 

Trying successively 2, 3, 5, 7, 11, 13, 17, 19,23,29, 
and 31, we find that neither of them will divide with- 
out a remainder. Therefore, if 1327 is not a prime 
number, its least factor must be greater than 31. But 
its least factor cannot be greater than 31, because 
the next prime number above 31 is 37, and 37 X 37 = 
1369, which is greater than 1327. Then 1327 is a 
prime Dumber. 

Any number is called the square root of its product 
by itself, and tiie product is called the square of the 
root Thus, 37 is the square root of 1369; 1369 is the 
square of 37. As the product of two factors, each 
greater than the square root of a number, would be 
greater than the number itself, in attempting to dis- 
cover the factors of any number, we need not try any 
prime divisor greater than its square root. In tjjs--^ 
following table (he columns headed R., conia^jj-ffff'the 
prime square roots of all numbers less tiia(k^972fl. 

, Sqn. 1 
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TO DETERIiflNE WHETHER ANT GIVEN NUMBER. TER- 
AflNATING IN 1. 3, 7. or %* IS A PRIME NUMBER. 

Find in the table the root qf the square next 
larger than the given number^ and divide in eucce&- 
eion by all the primes less than that root. J[f you 
find no factor by thus dividing^ the given number 
is a prime. 
Example. Is 20083 a prime number T 
The tabular square next larger than 20983 is 22201, 
the root of which is 149. After dividing by all the 

!)rimes less than 149, 1 find that neither of them is a 
actor of 20983. It is therefore a prime number. 

61. Examples for the Pupil* 

61 — 80. Find all the prime numbers between 225 
and 340. 

81 — 90. Which of the following numbers are prime? 
847; 349; 353; 377; 391; 401; 409; 437; 439; 
953. 

91—100. Find the prime factors of 359; 364; 367; 
373; 378; 379; 383; 2674; 4338; 8866. 

69. The least Common Multiple. 

Every composite number is called a multiple of 
each of its factors. Thus, 9 is a factor of 18, and 18 
is a multiple of 9. 

A common multiple of two or more numbers, is 
one of which those numbers are all factors. 18 is a 
common multiple of 2, 3, 6, and 9. The least com- 
mon m^ultiple of any series of numbers, is the least 
number which can be exactly divided by all the given 
numbers. Thus, 18, 36, 54, and 72, are all common 
multiples of 2, 3, 6, 9, and 18, but the least common 
multiple of those numbers is 18. 

Any number which contains all the prime factors of 
another number is a multiple of that number. Henoe 

* All even numbers can be divided by 2, and all numbers end- 
Jag in 5, can be divided by 6, (§ 57.) TYiex^foxe «\\ ijT\xafe ^ttn»fe>. 
^^rs greater than 6 must terminate in 1, 3, 7, ot ^, 
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the least common multiple of txjoo or more numbers^ 
U the least number that contains all the prime /ac- 
tors of those numbers, 

OS* Find the least common multiple of 14, 18, 27, 
28, 21, and 126. 

Arranging the 
numbers in a line, 
we divide as in 
§ S8, at each di- 
vision writing the 
quotient under- 
neath the number 
from which it 
is obtained, and 
bringing down all 
the numbers that 
cannot be divided. 
In this way we 
11111 1 obtain all the 

prime factors that 
are contained in the given numbers, and the product of 
those factors, 2X2X3X3X3X7 = 756, (§63,) 
is the least common multiple sought. 

We may if we choose, analyze the numbers sepa- 
rately, we then find that 14 = 2X7; 18 =2x3x8; 
27 = 8 X 8 X 3; 28 = 2 X 2 X 7; 21 = 3 X 7; 126 
= 2x3x8x7. 2 is employed twice as a factor 
in 28, 3 is employed three times in 27, and 7 is em- 
ployed only once in either number. Then the factors 
of the least common multiple (§ 69,) must contain 2^, 
(§ as,) 3«, and 7, or 2 X 2 X 3 X 3 X 3 X 7 = 756, 
as found before. From the first of these methods, we 
may derive the following 

RULE FOR FINDCN6 THE LEAST COMMON MULTIPLE. 

Jlrrange the numbers in a horizontal line, and 
divide hy the prime numbers, 2^ 3, 5, 7, 11, Src, writ^ 
ing the quotients and undivided numbers beneath. 
Continue this division, (employing each divisor as 
^^n as it wiii divide one or mart of the numb*" 
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without a remainder^) until the last quotients art 
all 1, and you will have obtained all the prime fat' 
tors qf the given numbers. The product of these 
factors is the least common multiple. 

64. EXAMPLBS FOR THE PuPIL. 

101 — 110. Find the least common multiple of 2,3, 
and 6 ; of 4, 3, and 6 ; of 6,' 10, and 15 ; of 2, 8, and 
5 ; of 3, 6, and 7 ; of 6, 14, and 21 ; of 8 and 12; of 9, 
and 12; of 15, 21, and 35; of 20 and 24. 

Ill — 120. Find the least common multiple of 12 and 
15; of 18 and 24; of 12, 14, and 21 ; of 9, 18, and 
27 ; of 14 and 40 ; of 35 and 40 ; of 21, 33, and 77; 
of 27, 33, and 00 ; of 15, 25, and 75 ; of 77, 35, and 
55: 

121 — 125. Find the least common multiple of 8, 9, 
12, 18, and 24; 2,3,4,9, and 12; 8, 7, 11, 44, 56, 
and 77 ; 3, 4, 5, 6, 7, and 8 ; 11, 13, and 15. 

126 — 130. Find the least common multiple of 6, 8, 
10, and 12 ; 9, 10, 11, and 12 ; 7, 9, 12, and 13 ; 7, 19, 
and 23 ; 36, 20, 45, 30, and 90. 

131 — 135. Find the least common multiple of 96, 
32, 12, 24, and 48 ; 32, 27, 16, 18, and 54; 35, 20, 28, 
21, and 12 ; 19, 27, 18, 12, and 36 ; 2, 3, 4, 5, 11, 12, 
and 15. 

136— -140. Find the least common multiple of 2, 3, 
4, 5, 6, 7, 8, 9, and 10 ; 9, 11, 14, 63, and 90 ; 8, 0, 12, 
18, 24, and 36 ; 21, 25, 12, 18, and 49 ; 10, 6, 42, 15, 
30, 105, and 210. 

OS. The Greatest &>mmon Divisor. 

Every number that is a factor of two or more other 
numbers, is called a common divisor of those num- 
bers. Thus 9 is a common divisor of 36, 54, 27, and 
18. 

The greatest factor that is common to any series of 

numbers, is called their greatest common divisor. 

Thus 2, 3, 4, 6, and 12, are all common divisors of 24, 

S6, 48, and 60, but their greatest common divisor i»V3L 

Every composite number can be divided \>y ^e^xor 
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duct of any two or more of its prime factors. Thus 
60 = 2X 2 X 3X 5, can be divided by 2 X 2, 2 x 
8,2X 5, 3X5, 2X2X3^ 2X2X5, and 2 X 3 
X 5. 

Hence the greatest common divisor of any series of 
numbers is the product of all the factors which are 
common to all the numbers. 

06- Find the greatest conunon divisor of 540^ 378, 
594, and 486. 

Arranging the num- 
2)540 378 594 486 bers as in § 63, we di- 
vide as in § t^S) 63, 
employing only those 
factors which will di* 
vide all the numbers. 
We thus find that 2 and 
3^ are the only prime 
factors of all the given 
10 7 11 9 numbers, and the 

greatest factor (§ 63) 
must be the product 2X3x3X3= 54.* Hence 
we derive the following 

RULE FOR FINDING THE GREATEST COMMON DIVISOR. 

•Arrange the numbers in a horizontal line, and 
divide by any factor^ which will divide them all 
without a remainder, tvriting the quotients beneath 
the line. Divide the quotients in the same manner 
as the original numbersy and thus continue dividing 
until you obtain a series of quotients that have no 
common factor. The product of all the divisors 
employ edy is the greatest common divisor. 

Or, if you cannot readily discover any common fac- 

* For other methods of obtaining the greatest common divisor, 
see Note at the end of this Chapter. 

f We say any factor, because we can sometimes perceive at 
op£e a large number that will divide all the given numbers. If 
W6 discover no such number by inspection, it is best always to 
proceed wiidji the prime numbers in order, as in. xYie tx^^^"^^ ^^^ 
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tor, proceed in the folloMring manner. (See Note at 
the end of the Chapter.) 

Arrange the numbers in the order of their magm' 
tudeSf by the least number divide all the others, and 
bring down the remainders. Arrange these remainr 
ders and the first divisor in the order of their mag- 
nittideSj divide, and bring down as before. Arrange 
the second divisor and the second remainders in the 
same m^anner, and continue, {at each time employing 
the LEAST of the arranged numbers as a new divi-, 
sor, ) until you find a divisor that leaves no remainr 
der. The divisor last used, will be the greatest com" 
mon divisor, 

6T. Examples for the Pupil. 

» 

141 — 150. Find the greatest common divisor of 12 
and 14; of 27 and 33; of 13 and 39; of 8 and 28; of 
15 and 35 ; of 27 and 45 ; of 81 and 108 ; of 4, 10, and 
12 ; of 35 and 40 ; of 18 and 42. 

151 — 160. Find the greatest common divisor of 4,6, 
and 10; 0, 12, and 21 ; 10, 15, and 25; 14, 49, and 
35 ; 30, 18, and 54 ; 30, 70, and 20 ; 14, 56, and 42 ; 
15, 75, and 30; 96, 36, and 48 ; 84, 105, and 63. 

161 — 170. Find the greatest common divisor of 8,9, 
12, and 7; 8, 20, 16, and 28 ; 45, 81, 27, and 90; 78, 
18, 54, and 42 ; 78, 18, 54, and 39 ; 98, 28, 70, and 
42 ; 96, 112, 80, and 32 ; 24, 96, 48, and 120 ; 84, 252, 
168, and 210 ; 33, 88, 77, and 55. 

171 — 180. Find the greatest common divisor of 48, 
72, and 60 ; 1001, 385, and 539 ; 405, 567, 729, and 
891 ; 2863 and 1151 ; 992, 960, 928, and 96 ; 1177, 
1391, and 1819; 2943, 2616, and 4578; 2148,6444, 
and 3580 ; 384 and 672 ; 539 and 240. 

181 — 190. Find the greatest common divisor of 214, 

196, 78, and 180; 322, 230, 92, and 184; 125,675, 

and 225 ; 875, 375, and 625 ; 932 and 699 ; 518, 370, 

and 666 ; 624, 480, and 1008 ; 522, 638 and 290 ; 742, 

954, and 318 ; 842 and 421. 

J 91 — 195. Find the greatest comtuoxv ^\V\«ot o^n\^ 
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and 535 ; 3235, 1294, and 4529 ; 4631 and 2947 ; 929, 
2179, and 534; 5317 and 2863. 

"^96 — ^200. Find the greatest common divisor of 
12703 and 12879 ; 23309 and 10753 ; 4939, 1347, and 
3143; 4199, 1615, and 6137; 4746, 1695, 1017, and 
3051. 

08. Cancelling. Whenever any division is requir- 
ed, if the divisor and dividend have any common fac- 
tor, the work may often be abridged by rejecting that 
factor. The process by which mis is done, is called 
cancelling. 

Thus, 3 dollars is the same as 3 x 4 quarter-dollars, 
and 15 dollars is the same as 15 X 4 quarter-dollars. 
Then 15 dollars will contain 3 dollars just as many 
times as 15 X 4 quarter-dollars contains 3 x 4 quarter- 
dollars. In other words, = — = 5. The 

3X4 3 

same illustration may be applied to any other numbers, 
by substituting other parts for quarters. 

The operation of cancelling is usually 

5X1 performed by drawing a line throum 

fifi X iL the factors that are cancelled, and the 

numbers that are reduced by cancelling. 

f X ^ Thus in the example already given, we 

1 X 1 say 4 in 4 once, 4 in 4 once, 3 m 15 five 

times, 3 in 3 once. We have then left 

only = _ = 5, the same as before. 

-^ 1 X 1 1 

Whenever we obtain 1 for a quotient in cancelling, 

we need not set it down, as it can have no efiect upon 

the answer. But we must observe, that when all the 

numbers are cancelled in either the dividend or the 

divisor^ 1 must be put in their place. 
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i 

6X5X4 _ ^ X t X jL _ 1 
9 X 10 X 12 9 X iL0 X JL^ 

69. Examples for the Pupil. 

201—210. Find the simplest forms for the followiDg 
examples by cancelling. V; H> Vt Vt I; A> 
f}; 4:10; 15:3; 28:49. 

211 — 220. Cancel the common factors in the foUow- 

,. 12 X 9 8 X 7 X 11 ,. 

ing expressions. if; ; tz; {}; 

^ ^ ^ 18 X 8 6 X 7 X 5 

II 18 15 X 18 , 27 X 25 , 6 X 85 

H; *,; 42:30; ^^ ^ 9' 75 X 9' 10 X 68* 

221—230. Cancel 3XGxl0^15X8;4X7x 

9:6 X 14 X 5; f|; yVy; 81=54; 64 -M60 ; tVs ; fl ; 
10 X 9 X 14 63 



42 15 X 12 X 14 

231—240. Cancel iJ}; iJi; 3 x 7 x 19:285; ^; 

18 X 34 8 X 7 X 11. 

H8; VV; iVy; 102 x 12 » ^^-^^^^ 21 x 5 x 8. 

«^^ 4X5X9X16 27 

241-250. Cancel "ao-^nslTlT ' T5"x""2r3r9' 

12 X 14 X 26 

16 '• ***5 fj«; m; AVr; tWt; W^ 

if*. 

251 — 265. Determine the prime factors of the fol- 
lowing numbers by inspection. 8, 16, 32, 81, 96, 108, 
180, 135, 540, 137, 375, 262, 111, 444, 210. 

266—270. Find the least common multiple of 1816, 
and 1974; 2150, 860, and 1290; 1428, 612, and 1020; 
1872, 624, and 936; 343, 637. and 539. 

271 — ^275. Find the greatest common divisor of 
6448 and 8866; 7480 and 4488; 220, 396, and 176; 
130, 546, and 832; 1464, 6588, 732 and 4026. 

Solve the following examples by cancelling the fec- 
tors of the divisor from the dividend •, a^. 
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3 9 

295u 24 X 36 is how many times 12? 18? 6? 
\1 32? 16? 18? 27? 3? 2? 48? 54? 72? 
•VI mvo? 144? 216? 288? 

896— 315u 72 X 18 is how many times 9? 36? 24? 
6t 8? 3? 12? 16? 27? 54? 48? 108? 144? 216? 
81? 162? 432? 324? 4? 2? 

316—340. 40 X 42 is how many times 84? 21 ? 20? 
80? 10? 7? 6? 8? 240? 280? 560? 56? 28? 14? 
112? 120? 60? 30? 15? 210? 105? 48? 70? 35? 
140? 

341 — 360. 45 X 54 is how many times 9? 6? 5? 
15? 27? 18? 3? 54? 45? 81? 30? 162? 243? 486? 
270? 90? 10? 135? 405? 810? 



From § 68 and die ezimj^es in § S9,it will be readflr seen that 
hem the Aiaor it a tompomU nuwiet^ the otteHeDi e«i 6e oUained 
ly Mwiih^ m meamen h^ the weeend fttiin 0/ the diwuor. 



NOTS TO § 00. 

The greatest common dirisor, like the least common multiple, 
can he fonnd by resolring each of the giren numbers into its 
prime fiictors, and moltipljring together the factors that are com<- 
moa to all the giren numbers. Tlins, in the example explained, 
540=SXSX3X8X3X5; 378=3 X3X3X3X7;694 
= 9X3X3X3X11; 486 = 3X3X3X3X3X3. The 
fiieton common to all the numbers, are 8 and 3x3x3, and 
dbeir vrodnct, 3x3x3x3 = 54, is the diyisor sought The 
taOomiag example will illustrate still another method of obtain- 
ing the greatest common divisor, which is often more conrenient 
wa einer of the preceding. 

Required the greatest common divisor of 4693, 988, 
8938, 2964, and 1482. 

If the least of the given numbers vrilV divvie ^>^ 
oAsnt It is itself the greatest common drraoT. TViesRr 
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Vn. FRACTIONS. 

70. Fractions wee parts of whole numbers. 

li we divide 16 apples amonff 3 boys, we can give 

^ to each, and have one left, if we wish to divide 

^e remaining apple among them, we must cut it into 

^ equal parts, and give one of the parts to each of 

^etn. Each part would be called one-third^ and 

^tten like 1 divided by 3, \, (S 47.) 

Again, if we wished to divide 31 apples among 9 

^ys, we could give 3 to each, and have 4 left. To 

divide these 4, we might cut each one into 9 equal 

Parts, or ninths^ and give each boy 4 of the parts, or 

4 ninths. 4 ninths is, therefore, the same as 4 divi' 

^ied by 9, %. 

Fractions may be read in three different wavs. 
*lrhus, -J may be called ^-fourths^ as above ; 3 divided 
^5y 4, as in § 4T ; or, \ of 3, because \ of any number 
X3 by our definition, one of 4 equal parts into which 
that number is divided. So |J is 31 fifty-sixths^ ^, 
^f 31, or 31 divided by 56. 

The dividend, or upper number in a fraction, is 
called the numerator, and may be considered as 
showing the number of parts that are taken. The 
divisor, or lower 'number, is called the denominator, 
and shows how many of the parts would make a 
whole. The numerator and denominator are also called 
the terms of the fraction. 

A mixed number is one which contains a whole 
number and a fraction, as 3f, {read three and two- 
thirds,) nf 

EXERCISES FOR BEGINNERS. 

1 — 8. If you divide an apple into 8 equal parts, what 
would one of these parts be called? 2 parts? 3 parts? 
4 parts ? 6 parts ? 6 parts ? 7 parts ? 8 parts ? 

0_2O. What part of 10 is 1? 3? 7? 9? 2? 4? 6? 
8? 6? 10? 16? 33? 

J2I—40. What part of 15 is 1 \ 21 51 ^1 n\ \\ ^\ 
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SL If we n^ard V ^ denoting ^ of 18» by our defi- 
mtioQs we find i of any oumberDy dividing that num* 
lier bv 9. We most* tberefore, divide 18 by 9» and in 
Eke manner, 27 by 11 » and 3 by 4. 

SL We then aee that in whatever light the several 
firactional expreaaioni are regarded, the answer is to 
be foand in the same manner as when we consider 
tbem as denotii^ simple division. Therefore V = ^^ 
^9 = 2; ft = 27 -r 11 = 2tV ; f = S -=- 4 = ,75. 
(§ S9t Exs. 627 — 675.) Hence, to reduce a Jraction 
to a whole or mixed numbeTf or to a deeimai; 

RULE. 

Pbbxokh the division which the /raction sxpussss. 

EXAMFLSS FOR THE PuPlL. 

1 — ^20. Reduce to a whole number, | ; J ; y ; y ; 

V; V; V; !; *; V; V; V; V; V; V; V; V; 

21—40. Redqce to a mixed number* | ; V » V > V > 

V; V; V;«;l!; W;IJ? VV; W; Y«^ \V; 
W; W; W; W; W. 

41 — 60. Reduce to a decimal, |;i;i;|;};|;|; 

li i; I; tiiii; i; I; };i;i;l;i. 

61 — 80. Reduce all of the following fractions which 
are less than 1,* to decimals, and the others to whole 
or mixed numbers: f; |; f; |; |; V; W? Vt 5 

«87 . 99?* <7«. S9J • 460. 46O . 4S O • 1901 • SiHS • 

tJ7 . 4«3. 114 
T? » 7 » i • 

81 — 100. Reduce the following fractions, as above. 

iV; V; A; I; I; f; V; W; A; W; W; A; 
ft; V; W; tV\; ^4^; U^ W; 'W- 



* Fractions in which the numerator is less than the denomina* 
tor, are sometimes caWtd proper fractions ; those in which the nn- 
mentor is equal to, or greater than the denominator, improper 
fimtHens. AU improper fractions are eqoal to l« ot tS^eaMx 
ihaa 1. 
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CASE II. TO REDUCE WHOLE OR BOXED NUMBERS OR 

DECIMALS, TO FRACnON& 

79. Reduce 18 to tweifths; 25} to ninihM ; JOilb to 
hundredths. 18 = 18x 1, and 1 = 12 twelfths. Then 
18 = 18 X 12 twelfths = V/- 25} = 25^ X 1, and 
1 = 9 ninths. Theu 25} = 25} X 9 ninths ^ ^K 
For 9 X 25 =: 225 and 9 X } (§ 70,) =^ 7. which 
added to 225 = 232. Therefore, 9 X 25} =: 282.* 

.015 = .015 X 1, and 1 = 100 hundredths. Then, 
.015 = .015 X 100 hundredths, = ^^ Hence, /o 
reduce a whole or mixed number^ or a dednuilf to a 
fraction having any given denominator ; 

RULE. 

Multiply the given number by the given denond 
nator. "ihe product will be the numerator. 

Examples for the Pupil. 

101—120. Reduce 18 to halves, thirds, fourths, fifihfl» 
sixths. Hiwonths, eighths, ninths, tenths, elevenths, 
twelllthrt, twontioths, twenty-fifths, thirtieths, fortieths, 
fiAieths, RJxtioths, noventy-fiiUis, hundredths, thou- 
sandths. 

121 — 140. Reduce the following mixed numbers to 
fractions. If; 2J; 3J ; 5| ; 7j\; 9^; 8f; 8^ ; ^% 

Ul^; 19|; 18i; 20i; 32}; 15|; 29 J ; 84|;9ii? 

Ml — 160. Reduce .13 to tenths, hundredths, thou- 
^4kullhs, ten-thousandths; .197, .8, 21.5, .09, eachXo 
^i^^tvi^iinndredths, thousandths, and millionths. 

t^l-— 180. Write in the form qfafractiony .9; .7; 
lu: AM; .247; .013; .005; .84; 1.84; 2.06; 59.3; 
j.'t 0019; 80.2; 8.02; .3;. 62; 1.19; .04; .083. 

I u.^ luitile uf illustratioii is given, in order to make aU the 

:. .. . in i4 uuiform manner. Perhaps the following wiU be 

. . ir.* i.M.Ul> LiUiWrMtood. 

•S :;. ., I _ VA X 9 ninths = ^ J*. Then 25j = «|« -f } 
' y U^ ( liUisi iuvthi^« we may say 9 times 5 are i5 and 7 
...• h^, u iiiAf;. '<A <M«» tit l^nd 6 are 28. 
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181 — ^200. Reduce to a fractional forniy 2^; .87; 
4/^; 91 -7- 11; 4:37; .084; 11.6; .40; 16| ; 33^; 
16J; 14f ; 12|; llj; 0^; 8^; 1^; 2.7; 3.06; 19 
to forty-ninths. 

73. CASE IIL TO REDUCE COMPOUND FRACTIONS TO SIM- 
PLE FRACTION& 

A compound fraction is a fraction of a fraction ; 
as iof I; i off of J. 

Reduce | of ^ to a simple fraction. 

The denominator of any fraction shows the number 
of parts into which the unit is divided. If we make 
each of the parts only i as large, there will be 4 times 
as many parts. Therefore, to obtain ^ of any fraction, 
multiply the denominator by 4. 

As the numerator of any fraction shows how many 
parts are taken, in } of any fraction there will be 3 
times as many parts as in |^ of the same fraction ; then 

asiofJ»=4|-7'Tof^ = J^ = (§«8)A- 

2 

Hence, to reduce a compound fraction to a simple 
fraction^ 

RULE, 

Multiply all the numerators together for a new 
numerator^ and all the denominators for a new de* 
nominator. 

Before performing the multiplication, cancel allfac^ 
tors that are common to the numerators and de- 
nominators. 

2 
fl X f.^X i 
Example. 4 ot^ of ^ =/ x ^^ x 11 " A- 

Examples for the Pupil. 

201 — 220. Reduce to simple fractions ^ of j^ ; ^ of 
// i o/ /; i of *; i of ;; i of I; \ kAV. \ol ^v% \ 
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of J; fof); I of I; f off; | of A; 5 of |; f offr, 
|ofi^;|oft; Joff;|of4|;lof|. 

221—230. Reduce to simple fractioiu i of | of J ; } 
of|of|; Jofjof*; i of | of J; $ of Jof f; |ofi 
off; lof f of i;iof }ofi; f of* of A; lofjof 

281—240. Simplify | of ^ ; { of ,V ? A of V ; i of 

2J or J of §; J of 2i; f of 2J; 4 of If; A of 2J; # 
of 4 of*; J of 4 of |. 

241—250. Simplify A of 3 (/( of f) ; f (rf^ 7 ; 4 of 
16; |of /rof ii; t of .5; | of 6^; 4 of H; -ftof 
4|;|ofJofH; *of|of7f 

9M CASE IV. REDUCTION OF FRACTIONS TO THEIR LCW- 

EST TERH& 

6X4 5X7 6 X 49 ^^ ' ' 

We may therefore either multiply or divide both terms 
of a fraction by the same number, without altering its 
value. 

When Mre divide both numerator and denominator by 
any common factor, the fraction is said to be re- 
duced to lower terms. If our divisor is the great- 
est common divisor, the fraction will be reduced to its 
LOWEST terms. 

fHiGV Thus, jl - I = ft; 4S - I = A; 

J)il(iV il -^ if = i- ft and ft are equivalent 
H)if(i ^^ tI i" lo^er terms ; i is equivalent to 
the same fraction in its lowest terms. Hence^ to re- 
duce a fraction to its lowest terms^ 

RULE. 

Divide both terms of tJie fraction by their greatest 
common divisor. 

Examples por the Pupil. 
261—270. Reduce to their lowest terms |; \\ \\ 
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t\; J; tIj; #; -ft; A; A; tS; A; A; tV; A;tV; 

9 • 9 . 9 • 

271—290. Find the lowest terms of iJ ; ^ ; f | ; 

H; il; ^«; if; Ui «; ♦§; «; H; M; if; i*; 

18 • 18 • 18 . 18. 18 

291—310. What are the lowest terms of |}; ^; 

ii; If; fttr; U; 18; H; «; il;'il; II; «*; *|; 
18; 1%; if; H; 11;^. 

311—325. Reduce to the lowest terms 4f ; 4$; |{; 

4«; J«; H; if; H; t%; if; Hi M; i«; t%; 

Ttf. CASE V. TO REDUCE FRACTIONS TO A COMMON 

DENOMINATOR. 

We can reduce an^ fraction to another, havmg ant 
denominator which is a multiple qf its own deno* 
minaior, (§ 74.) 

Accordingly, we can reduce two or more fractions 
to others having ant common denominator which is 
a common miutiple of all the original denomina* 
tors. The least common denominator will be the 
least common multiple of the original denominators. 

MENTAL EXERCISES. 

1—20. How many 24ths in i? J? J? J? J ? t^T 

V V V V t\? V V if A? V i'i A^ V V 

21—50. How many 60ths in il it il il i? f,j? 

AT A^ ^T tV' V VV V A? AT iV AT AT 

tiT /^? ^%1 iV i§? iJ? ill IV §JT IJ? I?? 

61 — 100. How many 120ths in each of jth^previoj^ 
examples? - ' ** ;- 

Example. Reduce to their least common denomi- 
nator, if f , A, ii, and |. The least comwvoiv tcvvAl^jj^.. 
of all the given denominators is 36. 
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In 1 there are }f » and in { there are | as many 86tiii 
as there are in 1. Therefore, (§ 7%) 

4 

i = » of It -ttS -«-*=*♦*»-« 

8 2 

A = /a of n = ;ij-rp = ti I iV = A* A-« 

O 
6 

I = i of« = -|^|=« l=^,&t=|» 

Hence, /o reduce two or more Jractions to a eom^ 
mon denominator^ 

RULE, 

Reduce all the fractions to their lowest terms : 

Find the least common multiple of all the deno^ 
minators, for the common denominator. 

Multiply both terms of each fraction^ by the com- 
mon denom,inatory first cancelling the original deno- 
minator of the fraction, 

326 — 345. Reduce to a common denominator, ^ and 
i ; J and j ; J and ^ ; i and | ; | and | ; f and f ; \ 
and i ; J and J ; f and iV ; t and -^j ; J and ^ ; 4 and 
^; ^ and |; /^ and |; | and J; A and ifj^and 
^ ; 4 and ^^r ; t^ and ^^ ; | and ^. ,; . 

346 — 360. Reduce to common denominators, J, |, 
Md I ; |, I, and |; i, |, and i ; 4, i, and i; i, i and 
ii; f, h and U ; f , *, and H '^ ^> \> «^^^ *'- ^- 'lm>'wA. 
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f ; t\, J, and }; i*T,*,aiid f; 4, J, J, and ^; A. 4, 
and I; I, I, and J; f, i, and |. 

361 — 375. Reduce to common denominators, | and 
^; i and^; Jand^^; |,A,and^; l,A»and A? 
^, ^, and ^V; i i. and A; 4. f M. and f; i^, and 
/s; Aand,-^; A»H»and4J; ir,f,and A; f and^; 
J, i, andf; f, $, and J|. 

76* CASE VL TO REDUCE OOMFLEZ FRACITONS TO 

SOfPLE FRACTION& 

A complex frcLction is one which contains a frac- 
tion in one or both of its terms ; as, 

?i 1 !i i * 

3 ' 8i' 4J* 7' f 

5 x;i X 1 

H i ,KmM^ ]S ^^ ^ 5 

T=i = (^'*>rxWi = 2ira=6 

1 

1X1X8 



1 


i 


1 


1X8 
"" 1 X 28 ■ 


8 


sr 


= 88 X 1 X ;i 


"26 
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25 X ^X 8 
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8X1 
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= ? 


~7 X 1 X 4 

1 
6X jJ X 8 


~4 X 7~ 
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5X8 40 














9 



98 FBACTiom. [chap, ya 



In reducing complex to simple fractions, we first 
reduce both numerator and denominator to a fractiooal 
form, (writing 1 for a denominator, if either term is a 
whole number.) Then multiplying the numerators of 
each term by both the denominators, (which (§ 74*) 
does not alter the value of the fraction,) we cancel 
the denominators, and the product of the remaining 
terms is a simple fraction. 

It will be seen in every instance, that the result is 
the same as if we had first inverted the denafmnatoTy 
and multiplied the numercUors qf the resulting frac- 
tions together for a new numerator^ and the deno- 
minators together for a new denominator. .For the 
denominator of the upper term and the denominator of 
the lower term are always cancelled, while the products 
of the numerator of the upper term by the denomina- 
tor of the lower — and of the numerator of the lower 
term by the denominator of the upper, are left in the 
result. Hence, to reduce a complex fraction to a 
simple fraction^ 

RULE. 

First change both terms of the complex fraction 
to a fractional form,, and invert the denominator. 

Take the resulting fractions and multiply the 
numerators together for a new numerator, and the 
denominators for a new denominator. 

Cancel before multiplying^ if possible. 

Examples for the Pupil. 

1.12.3 
376 — 395. Reduce to simple fractions, sr 5 ^^ ' Tr ' ?• 

H. 2J. J. J. 3f . 3|. 7 . 14. I . 5|. a! ^. ^. 

T" T" 9' ;' 4i' 5-' 6i' T' i^' y y f ^' 

T' 5 



' -. 



396-410. Simplify, ^; ^', H|; ^; ^5 i|: f^, ■ 
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411-425. Simplify, jj. |-^, j^j» 5|, y, ^, 
i. 8i.7i.4|.l|.8|.7J.f.5J 

r 3i' H h" 9f n' ir 9* y 



77. CASE .Vn. TO REDUCE FRACTIONS TO OTHERS 
HAVING ANT GIVEN NUMERATOR OR DENOMINATOR. 

Reduce i^ to a fraction with 7 for its numerator, 
and also to a fraction with 5 for its denominator. 

Seven, (§ 70,) is J of 3. 

__ If we multiply both terms 

25| of a fraction by the same 

1^^ number, (§ 74,) we do not 

= ~5~ alter its value. Therefore, 

if we make the numerator 
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=: 
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11 


11 
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3 
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A 



7 



11""1I X t«i 



i as large as it was at first, we must also make the 
denominator j as large, and ^ of 11 = 25f . 

The proposed denominator, 5, is tt ^^ ^® original 
denominator. Taking also /| of the numerator, we 
obtain If^ for the new numerator. Hence, to reduce 
any fraction to an equivalent fraction^ whose numC" 
rator or denominator is given^ 

RULE, 

Multiply both terms of the given fraction by that 
fraction which represents the part that the proposed 
numerator or denominator is of the given numerator 
or denominator. 

426—435. Reduce {- to thirds, halves, fourths, 
sevenths, elevenths, tenths^ sixths, ninths, twentieths, 
twelfths. 

436-— 445. Reduce I to fractions whose numerators 
are 5, 9, 2, 1, 4, 8, 11, 14, 15, 19. 

116 4 65. Reduce j to fractions whose numerators 
are 9. 9. 1» 8, 2, 16, 4, 6, 20, 17, 7, 27, 10, ^, 12, 31, 
42, U^ 16, 14. 

h Reduce | to halves, 3d8,aiVi«A'i^^^) ^"^^^ 



1 ^^^^"^ 
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20th8, llthft, 5th8, Sths, lOths, 18ths» Othi, 25th8, 49ths, 
Uths, ISths, 30ths, 15ths, lOths, OGths. 

486—490. Reduce j\ to thirds ; ^ to ninths ; -fV ii 
5 of what denomination T }| is 3 of what denomi- 
nation? ^ is 8 of what denomination? 

401—500. Reduce 29[ti to a fraction; ^ to a 
mixed number ; ^Vf ^^ ^ decimal ; jViV to its lowest 
terms; }{, j^, and ^ to a common denominator; 
.004625 to a fractional form ; 295 to nineteenths ; ^ 

to eighths ; ) of | of )} of | to a simple fraction ; J 
to a simple fraction. 

78. Additioh of Feactiojis. 

Since the numerator of any fraction shows how 
many parts are taken, (§ 700 ^® ^^Y ^^ ^^7 Dum- 
ber of fractions with the same denominators, by simply 
adding the numerators. Thus, as 5 houses + 8 houst^ji 
4- 2 houses = 10 houses, so ^ + ^ -f ^ = *t i and fi 
+ A + A = iJ. 

But if the fractions to be added have different de- 
nominators^ we must first reduce them to a common 
denominator. Thus, i and { would neither make i nor 

I. Butas| = A,andf = |§,J-f | = A + +f = Tl 
= lA. 

RULE FOR THE ADDFTION OF FRACTIONS. 

Reduce all the given fractions to a common der 
nominator. Add the numerators^ and place their 
sum over the common denominator. 

If the result is an improper fraction, reduce ii to a 
whole or mixed number. 

Examples for the Pupil. 
1—10. Add i 1, 4, and 5 ; J, |, |, and J ; i, J, and 
I; h h and i; 3, 4^ and 4; 5, 4, and S; 4, », and |; 
TTf ?T9 ^nd }f- ; U and l\ ; %, \, atvA ^i- 
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11—20. Add fi, A, and A ; A. t\, A, and ^ ; A. 
H,andH;*»f andi; |,|,and Y; iJ,i*,andA; 
A, A. and A ; ♦» y. and V ; V and y ; f, V and 

21—30. Add 1|, 3), and 5 ; 2}, 4^, and 7^ ; 8f , 2|, 
and } ; 1^, f and { ; f , 9|, and |; ^, f, and 3; i, 7, 
and i; If, If, and 2f ; 6^, |, and 2J; 4, |, and 7|. 

31 — 10. Add } and I; | and |; |, and i ; | and |; 
^ 1, }, and I; I, I, and I; I and i^; | and |; j, i, 
and 4; 4,i\, and|. 

41—50. Add 5^ and 8} ; 4i and i; 1| and 5|; i, 
2J, and 2i ; 2J, i, 16*, and 28| ; | of }, i of |, and 
19? ; ♦. f. H. and H ; 4|. *» and IH ; llf 2^,, and 
H; 4j>|,and7|. 

51—60. Add i of li, i of 2j, and 8| ; 8{ and 3f , 
i of i of I, and 7|; 3f and 2^ ; ^, «, and Hihh 
and i; U and^r^* ^> and 7}; 16^ and i; |, 
and 2?. ^^ * 



70* Subtraction of Fractions. 

From 9f take 6f 

The difTerence between any two numbers, 
9f (§ 99,) is the number which must be added 
6^ to the less to make the greater. If we add 
— ^ to 64, we shall obtain 7, and adding 2^ 
2^ more^ (making 2^ in all,) we obtain 9^. 2^ 

is therefore the remainder. 
Otj as i cannot be taken from f, we add 1 of the 9 
units to the ?, making f , and say f from ^ leave4* As 
we have already taken 1 of the 9 units, there are but 
8 units left, and 6 from 8 leaves 2. The difference 
would have been the same, if instead of considering 
the minuend to be 1 smaller, we had considered the 
subtrahend to be 1 larger than it really is, and said, 7 
from 9 leaves 2. 

9* 



« I 
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RULE FOR THE 8UVt*RACnON Of* FRACTiOlia 

Seduce the fractions to a common denonUnaiot, 
Subtract the numerator qf the subtrahend from ih 
numerator qfthe minuendy and write the remainder 
over the common denominator. 

When the fractional part of the subtrahend exceeds 
that of the minaend, ada the minuend fraction to tk 
difference between the subtrahend fraction and 1, 
and add 1 to the units' figure qf the subtrahend, 

EXAMPLBS FOR THE PuPIL. 

61—70. Subtract % from %\ ^ from f}; ^ from 
A ; ^ from 1^; j^ from 5; ] from SI; | from 9; \ 
from 7; J from 8 J ; | from 19 J. 

71—80. How much ii 6J — J; 9^- 2f; 4— If; 
6i — 2; 61-24; 10} — 61; 8i — 7*; 8J — 2}; 5) 
— 4;;9i-lf 

81—90. From 11^^^ take lOj^, 44. S^V, 7}, 6^, 3Ai 
2i, li, 6^. 64. 

91— no. From lOJ take 9tV 6J, 4J, 7f , 7^,9^, 
44, 3i, If, 6ii, 21 441, 6i, 6|, 15, 9\l 4H, 2^, ^\f 

7iV 

111—120. Take 5f from 9f ; 8^ from 9|; 1^ from 

^A; I from 9i; 1| from 2^; 2j from 8}; 8| from 
4} ; } from 8 J ; ^'^ from 2| ; 8^ from 10^1%. 

80. Multiplication of Fractions. 

If we multiply any number by 4, the product will 
be 4 times as large as if we multiplied by 1. If we 
multiply by |, the product will be f as large as if we 
multiplied by 1. Then fxil = |ofY;fxf = f 
of I ; 4| X 2jl « V of f . Multiplication of fractions, 
is therefore performed in the same v^w «a \bft t^uc^ 
tion of compound to simple fractions. V^'l^^ 
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RULE K)R TH£ I^LTIPLICATION OF FRACnONa 

Seduce the numbers which are to be multiplied 
together^ to a fractional form, (§ 76,) and multiply 
the numerators together for a new numerator, and 
the denominators for a new denominator. Cancel 
before multiplying^ \f possible. 

EiXAHPLSS FOR THE PxTFIL. 

121— laa Multiply i by i; i by j ; ^ by f ; 4 by 
3; ? by 9; S by 4; I by I; i by A; IJ by i ; J by |. 

131_140. Find the product of i of | X f ; | x 14; 
J X 2|; 3J X 2|; 4 X 6t; f X 7i; f of2iX J of 9; 
3iXiV; 5JX5|; 2ix \\. 

141— 150, Multiply ^ of | of J by 4 of i of 9 ; f 

tyl§; fbyll; 2A:byH;3^ byi|5 5j by 1^^; % 
by 4J; 2^ by ^\ 1| by t'^ ; f of 7J by \ of 4|, 

161—160. Multiply 3J by3i; 6 by H; 8J by 4; 
^by 11; 6by8|; 14 by 1^; 2J by8;5lby2;4j 
by 12; iby^ft-; 3J by 4- 

161—170. Multiply 4^^ by 13 ; 2^ by 19 ; 8| by 
16; 6f by,V; 3|by9; 4|by6; 3f^byl0; l^by 
17; 6Aby 11; 5x\ by f f 

171—180. Multiply | by 4 ; f by Ij ; | by 9 ; J by 
1^; A by 11; A by 2}; 3iby4|; 6J byOi^; H by 

3 , 21 

2i; Tjby y. 

81. Division of Fraotions. 

Divide I by |. I = |4l =§• ^^ ''••) 

We make the dividend the numerator, and the 
divisor the denominator of a complex fraction, which 
is reduced in the usual manner. 

The iuune rosalt may be obtained «xa^^<^l% ^>^ 
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follows: 1 is contained in ], | of a time, i will be 
contained 4 times as often as 1, therefore { -;- 1 = | 
X ]. j is contained only j as often as \, tiierefore | 

•M = Jof}x| = |x| = |. 

RULE FOR THE DIVISION OF FIUCnON& 

Seduce both divisor and dividend to a Jraetional 
fomif invert the divisor, and proceed as in multu 
plication, 

161 — 190. Divide each of the following nombers by 
h \\, 1|, 2, SJJ, 2J, 9. 8i, i, 5h 7|. 

191—200. Divide 2| by \, f, |, 1|, 2\, 2}, IJ, ^, 
8f,5. 

201—210. Divide 2| by 4| ; IJ by 2f ; f by 7| ; 4J. 
by6|; 91J by 10; ^j^ by 4t%; ^ by 4J; U by 2; 
0f by7f;2f5by3|. • 

21 1—220. Divide f by 2J ; If by 2J ; 2| by 8 ; 7 
by 1|; 3ft^ by IJ; 2^ by 3$; 2| by 6| ; § by 3; 6 by 
5; 4by7|. 

221—230. How much is 3| -r | ; 5$ -i- 8/5 ; 4 : 9J ; 
2|:7; 5i-^2f; 2i:7i; 2f:8; 1|^44; 9 -=- lOf ; 
231—240. Divide i of ? by | of 9 ; | of If by ;i^ 
of 3; 6 by I of 4^; 16 by f of i of y',; if by f; 2\\ 
by H; 2H by 8|; 14^ by 10; J of f of ij by 6r»T: 
llxVby81f 

83. Infinite Decimals. 

Reduce to decimals, J, ^, 7^7, ^V?. 
I = .1111 +;t^=. 010101 +; ^^7 = .001001001 + ; 
rhr5= .00010001 +. 

In each of these examples, it will be observed that one or more 

figures are repeated in the same order, and if we examine our 

work carefully, we shall see that they would continue to repeat, 

however far we may cany the divisioik. Becim«i& \Ka.t contain 
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^dlasims ^ . — 14. 3ft == '^10 

''i^r* '^'^VStbere^e deejm ^,,, of 

repetend, they ^cnoN& 

^ 241-350. Ke^ ^ result, by J |^ ^^ ^, ^, 
inanoeT-. X'®' ,'6 , • « samples, after r 
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Addition and subtraction of infinite decimals may 
usually be performed with sufficient accuracy, by ex 
tending the decimals to four or five places. 

8S. MlSOELLAMSOUS ExERCISBS IN FrAOTIONS. 

301 — 310. Reduce to whole numbers, ^|*; f|; \ffi 

XAJ . LA9 • S6 1* 6 67. 8 99. 308. 800 
IT • TI » TT » TT » »T » W » 1¥ • 

311—820. Reduce 28 to 4ths, Tths, llths, 15thi^ 
22ds, SOthfi, 63d9, SOths, lOOths, 250ths. 

321 — 330. Reduce to simple fractions } of f ; | of 
1^5 of 6; f of H of 89; |of Jof 2^; iJof f; ^ of 
U ; * of V of 2|; V of 9f ; ^\ of 4 of H; * of 90. 

881-840. SimpUfy ^5 ^5 ^; ^i ^ J; H; ^i 

!i;li. 

341—350. Add 2^ and 3| ; hh and 3} ; 2^, $, and 
^; 4, 1, and 9|; 7J,6|,and2i; 3i, 4^, and i; |, |, 
and 6^ ; 5^ and 1} ; ^ and H ; 4|, ^jf, and 9^. 

351—360. How much is -fyii; $ : 1 5 3J ^ 4f ; | 
of # of lH:f of i of 4i; 4 -r- 2^; 6* -r Si; 13:4|; 

361—370. Reduce to mixed numbers, |f; ^; VW*; 

87. «4 . 154. »80. 999. 99 9. lOOl 
T > IT > T7 » 75 » Ty » TF » TT • 

371 — 380. Reduce to a fractional form, 7|; 13^; 

i2t; 8A; 5A; isf ; iV^; 23^?; 49rV; 108^. 

381—390. Reduce to their lowest terms, i?; ]^; 

391—400. Find the denominators that are indicated 
by a — , in the following fractions : (§ 77,) J = i. ; 4 

>TT 9 ¥ » O^ » TV 9 Tf=-^r 

7 » — 3 . 4JL — 1 . 3 — 9 

401—410. Subtract 3^ from 4^; ^ itom ^-^ ^\ 
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from^l5i; 7| fipom S^V; 4^ from 9J; A from »|; H 
from 2|; 4^ from 7^; 13^ from U^j^; 49^} from 

411^-420. Reduoe to fracticms or mixed numbers, 
.1*3; 2.07; .84; 7.62; 13.954;. 802; .367; 1.49; .309; 
.8763. 

421 — 430. Reduoe to a decimal, t ; ir » t39 » i% ; iV ^ 

j§; ill Jjsi A; tJt- 

431 44 0. Reduce .984 to tenths, hundredths, thou- 
sandths, and ten-thousandths; .0684 to hundredths; 
1.923 to hundredths and thousandths; 48.2 to hun- 
dredths ; .0075 to thousandths and millionths. 

441^-450. Reduce to a common denominator |4 

and if ; ^ and if; {{ and A; J, f , H. and A; A 

and I; f and ^ ; ^%, ^, and i|; ^f and A; J and 

■fs ; 7* if and f . 

451 — 460. Find the numerators indicated by a — ^ 

in the following fractions; ^ = 7; f=o5 I'V^I* 1 

. 4 .8 . _1 . 3 . 3 — «. Q 7 

— 3»T — 11»1 — 9»TT — 49 F — 11> T — f> ^TI 

= Is* 

461 — 470. Find the following products : 8^ X 2) ; 

15 X i; A X 23; 6f X 5; 7 X 8f; 14^ X 81 ; 5| X 

9| ; 4| X 7f ; f of 15j X 5i; ^ of $ of 11^ X U 

ofii. 

471. How many potatoes at | of a dollar a bushel, 
can be bought for 1^ dollars? (See § (F(F.) 

472 — 475. How much corn at J of a dollar per 
bushel, would cost 5J dollars ? 2| dollars ? 3| dollars ? 
6 dollars T 

476 — 480. If ^ barrels of flour cost 1| dollars, 
what is the cost of 1 barrel T of 2| barrels ? ^ bar- 
rels? 11 barrels? 5f barrels? 

481^485. What must I give per yard for cloth, if 
2f yards cost, 15f dollars? 13^ dollars? 14| ^olls.! 
7J^dolhf.f 11 doll3.f 
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486— 4M. How long will it take a sti^ *to run 
miles, if in 1 hour it runs 0^ miles? 5 milest 7| mile» ^ 
6} miles ? d/j miles ? 

491-— 495. If a family consume | of a barrel of floix^ 
in a month, how long will it take them to use 5 baf^ 
rels? 4| barrels? 7| barrels? H barrels? 12} barrels"? 

496 — 500. If a man walk a mile in | of an hour^ 
how far will he walk in 1^ hours? in 4 hours? 5^ 
hours ? 8f hours ? 7^ hours ? 

501—505. At 28| dollars for 6} yards of cloth, wha^^ 
is the price of 1 yard ? 8yds. ? 16yds. ? 7Jyds. ? 9|yds.^ 

506 — 510. What is the price of butter per pound 
when 2| pounds cost) dollar? fdoU.? IdoU. ? |dolL' 
ji^oll. ? 

511 — 515. When oats are | of a dollar per bushel 
how many can be bought for 1) dollars? Jdolls.? 
dolls.? ^olls.? 62dolls.? 

516 — 520. What is the price of sugar per pound, i 
5} pounds cost 34 cents? 25icts.? 29|ct8.? 38ictfl^^ 
59icts. ? 

521 — 630. If a man can build 15| rods of wall i 
5^ days, how much can he build in 1 day ? in 7) days 
3* days ? 6f days ? 8 days ? } of a day ? | of a day 
5j days ? 13j days ? 2| days ? 

531 — 540. If I of an acre of land cost 31) dollars # 
what is the cost of 1 acre ? of OJ, 4^, 8|, 15 J, 9^^ 
4|, 11|,5J, 6)1 acres? 



VIIL COMPOUND NUMBERS. 

84. When different denominations of moneys 
weights, or measures, (as pounds, shillings, and pence ; 
pounds, ounces, and drams ; gallons, quarts, and pints,) 
are embraced in one expression, they are called Com- 
TouKP Numbers. The operations upon them may be 
performed by regarding each deaommation as a irac- 
tjon of the next higher. The fo\\oWm^T^!c\^%^^\sw^ 



/ 



$85— <87.] COMPOUND SUMBSRS. 109 

ftre the one# most frequently employed, should be 
thoroughly committed to memory. 



1 eagle 
1 doUar 
X dime 
1 cent 



18 

is 
is 
is 

ea. 
1 = 



8S* Federal Money. 

10 dollars. 
10 dimes. 
10 cents. 



10 mills. 
$ di. 



1 mill is i\| of a cent 
1 cent is i^ of a dime. 
1 dime is ^^^ of a dollar. 
1 dollar is ^fji of an eagle. 

ct. m. 

10 = 100 = 1000 = 10000 

1 = 10 = 100 = 1000 

1 = 10 = 100 

1 = 10 

80. English Monet. 



1 pound (jS) is 20 shillings s. 
1 shilling is 12 pence (d.) 
1 penny is 4 farthings (qr.) 

£ 



s. 



1 farthing is i of a penny. 
1 penny is ^-^ of a shilling. 
1 shilling is 1^ of a pound. 

d. qr. 



1 = 20 = 240 = 960 
1 = 12 = 48 
1 = 4 
A guinea is 21 shilling. In exchanging the values 
of English and Federal Money, \£ is estimated at V$> 
and an allowance is afterwards made for premium, 
(§ 1S6.) 

87. Troy Weight. 



1 ffr. is ^ of a dwt. 
1 dwt. is ^ of an oz. 
1 oz. is yV of a lb. 



1 pound (lb.) is 12 ounces (oz.) 
1 ounce is 20 pennyweights(dwt.) 
1 pennyweight is 24 grains (gr.) 

lb. oz. dwt. gr. 
1 = 12 = 240 = 6760 
1 = 20 = 480 
1 = 24 
Troy Weight is employed in weighing liqaids and the 
precious metals. 
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88* 



1 pomid (ft) is 12 ounces (3.) 1 gr. is ^ of a 3l 

1 ounce is 8 drams (3.) 1 9 is | of a 3. 

1 dnun is 3 scruples (9.) 1 3 is | of an S. 

1 senq^ is 20 grains (^.) 1 3 is ^ of a ft. 

ft 3 3 9 gr. 

1 = 12=^96 = 288 = 5760 

1 = 8= 24= 480 

1 = 3= 60 

1 = 20 

Apothecaries' Weight is used in compounding medi- 
cines. 

89* AvoiuDUPois Weioht. 



1 ton (T.) 18 20 hundred-weight cwt. 
1 hundred- weight is 4 quarters (qr.) 
1 quarter is 28 pounds (lb.) 
1 pound is 16 ounces (oz.) 

fdr. 



1 gr. Ty. is^^ofadr. 
1 dr. IS -^y or an os. 
1 oz. is y^ of a lb. 

1 lb. is X of a qr. 
1 qr. is } of a cwt. 
1 cwt. is ^^ of a T, 



1 ounce is 16 drams (dr.) 
1 dram is 27fJ Troy grains. 

T. cwt. qr. lb. oz. dr. gr. Troy. 

1 = 20 = 80 = 2240 = 35840 = 573440 = 15680000 

1= 4= 112= 1792= 28672= 784000 

1 = 28 = 448 = 7168 = 196000 

1= 16= 256= 7000 

1 = 16 = 437^ 

1 = 27^^ 

In some sections of the country the hundred-weight 
18 estimated at 100 pounds, and the ton at 2000 pounds. 
But the cwt. of 1 12 lb., and the ton of 2240 lb., are still 
in genera] use, particularly in weighing heavy or cheap 
materials, such as iron, coal, plaster, &c. 

The pound, ounce, and grain, are the same in Troy 
and Apothecaries' Weight. The Avoirdupois ounce is 
less than the Troy ounce, and the Avoirdupois pound 
is fJI of the Troy pound. 



§ 90 92.] COMPOUND NUMBERS. 



Ill 



90. Long Measure. 



1 mile (m.) is 8 furloDgs (f.) 
1 furlong is 40 rods (r.) 
1 rod is 5j yards (yd.) 



1 in. is tV ^^^ ^ 
1 ft. is ^ of a yd. 

1 yd is -fV of a r. 

I yard is 3 feet (fl.) 1 r. is ^jf of a f. 

I foot is 12 inches (in.) 1 1 f. is { of a m. 

m. f. r. yd. ft. in. 

1 = 8 = 320 = 1760 = 6280 = 63360 

1 = 40 = 220 = 660 = 7920 

1 = 5J = 16i = 198 

1 = 3 = 36 

1 = 12 

Long Measure is used in measuring lengths and 

distances. 

91. Cloth Measure. 

Cloth Measure is used in measuring Dry Groods. 
The yard is of the same length as the yard in Long 
Measure. 

1 yard (yd.) is 4 quarters (qr.) 1 in. is ^ of a na. 
i quarter is 4 nails (na.) 1 na. is i of a qr. 

1 nail is 2k inches. 1 qr. is i of a yd. 

yd. qr. na. in. 
1 = 4 = 16 = 36 , V 

1=4=9 
1 = 2i 

93* Square Measure. 



1 square mile is 640 acres (A.) 

1 acre is 4 roods (R.) 

1 rood is 40 rods (r.) 

1 rod is 30i sq. yards. 

1 yard is 9 sq. feet 

1 foot is 144 sq. inches. 

m. A. R. sq. r. sq. yd. 

1 = 640 = 2560=108400 = 3097600 = 27878400 = 4014489600 

1= 4= 160= 4840= 43560= 6272640 

1= 40= 1210= 10890= 1568160 

1= 80i= 272^= 39204 

1 = = 1296 

\= \^ 



1 sq. in. is i^ of a sq. ft. 
I sq. ft. is i of a sq. yd. 
1 sq. yd. is tIt of a sq. r. 
1 sq. rod is X of a R. 
1 rood is \ of an acre. 
1 A. is ^\jf of a sq. mile, 
sq ft. sq. in. 



lis OOMYOTOD HVHBBmi. [CHAP.TUL 

A square inch, foot, or mile, is a square, each fdde 
of which is 1 inch, 1 foot, or 1 mile in lenffth. To find 
the number of square inches, feet, or rods in any rec- 
tangular surface^ (§ 40, Ex. 580 — 582,) muU^ly the 
number ofinehes^ feety or rods in the lengthy iy the 
number in the breadth. 

0S* CUKO MXASUKE. 



1 c. in. is ji,Vt of a c. ft* 
1 c. ft. is ^ of c. yd. 



1 cubic yard is 37 c. feet. 
1 cubic foot is 1728 c. inches. 

A foot of wood is 16 cubic feet. 8 feet of wood, or 
128 cubic feet, make a cord. A ton of round timber is 
50 cubic feet. A ton of square timber is 40 cubic feet 
A ton of storage or shipping is 40 cubic feet 

A cubic incn, foot, or yard, is a cube, the lengtb, 
breadth, and thickness of which are each 1 inch, 1 foo^ 
or 1 yard. To find the number of cubic inches, feet* 
or yards, in any solid bounded by rectangular surfaceSf 
multiply together the number cj inches jfeetj oryards^ 
in the lengthy breadth, and thickness. For example, 
if one surface of a solid contain 5 square feety and its 
thickness be 1 foot, the solid will contain 5 cubic feet; 
if the thickness be 4 feet, it will contain 4X5 cubic 
feet. But the surface is found (§ 93) by multiplying 
the length by the breadth ; therefore the solid contents 
must be found by multiplying together the length, 
breadth, and thickness. 

94. Dry Msasu&b. 



1 bushel is 4 pecks (pk.) 
1 peck is 8 quarts (qt.) 
1 quart is 2 pints (pt.) 



1 pt is i of a qt 
1 qt is i of a pL 
1 pk. is i of a DU* 

bu. pk. qt pt ,r# 

1 = 4 = 32 = 64 ■ 

1 = 8 = 16 
1=2 



* A redangular swrfaxt is a surfauce \>0TiiL^e^ \>7 tcrox ia!\»&^^ 
which the opposite sides arc equal, aad tiift cohelcw ^x^ ^o^f^ax^. 
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Dry Measure is ued in measariitfmoft articks of 
id that are not sold by weigfaL The halPpeck it 
Sf cubic inches. 

OS. Liquid Measure^ 

lo^sbead (hbd.) is 63 gallons. 

^on is 4 quarts. 

]uart is 2 pints. 

>int is 4 ffills. _ 

hhd. gaL qt pt. gL 

l = 63=:252=:5a4 = 2016 
1 = 4= 8 = 32 
1=2= 8 
1 = 4 
The hogshead is used only in estimating the con- 
its of cisterns, wells, or large bodies of water. The 
mnion gallon is 231 cubic inches. A gallon of milk 
malt liquor is 282 cubic inches. 

96. ClBCULAB. AND AsTRONOMICAL MbaSUBK 



1 gL is i oftLfL 
1 pt is i of a qt 
1 qt is i of a gaO. 
1 galL is A of a hbcL 



urcumference is 360 degrees (^.) 
legree is 60 minutes ('.) 
ninute is 60 seconds (''•) 



1" is A of a'. 
I'is j^Fofa®. 
l^is ^iif'of acirc. 



circ. v^ / ff 

1 == 360 = 21600 = 1296000 
1 = 60 = 3600 
1 = 60 

A quadrant is 90 degrees. A sign of the zodiac is 
degrees. 

97. Time Measure. 



1 sec. is 7^ of a min. 
1 min. is ^^ of an hour. 
1 hour is ^ of a day. 
1 dy. is^Jy of ay. 



ye^r is 365 days (dy.) 
jay is 24 hours (h.) 
bour is 60 minutes (min.) 
minute is 60 seconds (sec.) 

y. dy. h. min. sec. 

1 = 365 = 8760 = 525600 = 31536000 
1 = 24 = 1440 = 86400 
1 = 60 =: 3600 

1 s=: W 

10* 
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A Lecqi Year is M6 days. Tbe Leap Yean ire 
all those that are divisible by 4; (as 1853, 1856;)ex« 
cept the ceDturial years, which are Leap Yean ooij 
when the number of hundreds is divisible by 4, as 
2000, 2400, 2800. In business transactions, 80 dayi 
are considered a month, and 12 months a year. 

The number of days in each month of the common year, may 
be readily learned by the following lines ; 
Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Except the second month sJone, 
To wnich we twenty-eight assign, 
Till Leap Year gives it twenty-nine. 

98. Exercises upon the Tables. 

1 — 10. How many farthings in 9 pence? in lld.1 
16d.? 27d.? 19d.? 44d.t 85d.T 50d.T 75d.! aodl 

11 — 20. How many pence in 2 shillings? in 38. ! 
4s. ? 5s. ? 7s. ? 9s. ? 14s. ? 15s. ? 19s. T 49s. ? 

21 — 30. How many shillings in 4 pounds? in 2£\ 
7£1 9£1 13je? 15je? 20je? 25je? 87Je? 49je? 

81 — 40. How many pence in 8 farthings? in 12qr.1 
24qr.? 36qr. ? 48qr. ? 60qr.? 96qr. ? 120qr.? 256qr.? 
692qr. ? 

41 — 50. How many shillings in 24 pence ? in 36d.? 
72d.? 108d.? 180d.? 240d.? 276d.? 384d.?492d.t 
672d. ? 

51 — 60. How many pounds in 40 shillings? in 80s.? 
120s.? 180s.? 220s.? 360s.? 580s.? 640s.? 720s. 1 
980s. ? 

61—70. Reduce £5 3s. to shillings ; 9s. 5d. to d. ; 
lld..3qr. to qr. ; 4d. lor. to qr. ; 8s. lOd. to d. and to 
qr. ; £4 to s., to d., and to qr. ; £l lis. to qr. 

71 — 80. Reduce 49qr. to d. and to s. ; 492d. to s. 
and to £ ; 480d. to s. and to £ ; 144qr. to d. and to s. ; 
lOOOqr. to d. and to s. 

81 — 90. How many pennyweights in 48 grains? in 
7%r. / 120gr:l 192gr.? 264gc.1 ^OO^t.T 375©:,? 
SPOgr. ? 742gr. ? 960gr. ? 
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91 — 100. How maiiF ounces in 00 pennyweights ? 
in lOOdwtt 140dwtf 210dwt? 440dwtT SOOdwtf 
950dwtf 740dwtt OOOdwt! OdOdwL? 

101 — 110. How many pounds in 24 ounces Troy! 
in48oK.T 72oz.1 90os.f 120ok.? 192oz.T 250oz.T 
310OZ. T 5190Z. ? 047OZ. 7 

111 — 120. How many ounces in 5 pounds? in 51b. 
lloz.f 101b. T lOlKOoz.? 151b. 3oz.? 71b. 7oz.7 81b. 
lOoz. t 111b. 8oz. ! 61b. 4oz. ? Idlb. 6oz. ? 

121 — 130. How many pennyweights in 4 ounces! 
m 7oz. ! 7oz. Iddwt f 9oz. lOdwt ! lOoz. lldwt ! 5oz. 
ISdwt! 20OZ. 4dwt! 47oz. lldwt! 74oz. 17dwt.t 
41b. Soz. lOdwt ! 

131 — 140. How many grains in 3 pennjrweights! in 
3dwt. 17gr.! 4dwt 23gr.! 5dwt 19gr. ! lOdwt Vgr.! 
15dwt 7gr.! ISdwt 20gr.'l 5dwt 21gr.! lldwt 
18gr. ! 4oz. 2dwt 9gr. 7 

141 — 150. How many drams in 5 ounces! in 53 
73? 73 83! 95 63! 133 43! 193 13! 273 53! 363 
23! 2ft 93 43! 5ft 43 63! 

151 — 160. How many grains in 2 scruples ! in 59 ! 
49 19gr.! 79 13gr.! 119 17gr.! 149 14gr. ! 33 29 
5gr.! 73 19 18gr.! 13 33 29 16gr.! 53 73 19 12gr.! 

161 — 170. Reduce 6000 grains to scruples, to drams, 
to ounces, and to pounds ; 7009 to 3, to 3) and to ft ; 
5003 to 3, and to ft ; 4703 to ft. 

171 — 180. How many hundred weight in 4 tons ! 
in4T. 17cwt! 5T. 3cwt! llT. 15cwt! 4T. 9cwt! 
8T. 13cwt! 15T. 19cwt! 12T. 16cwt! lOT. lOcwt! 
7T. 18cwt ! 

181 — 190. How many pounds in 3 quarters! in 
7qr.! 7qr. 19lb.! llqr. 271b.! 2cwt 3qr. 15lb.! 5cwt. 
2qr. 201b. ! 7cwt Iqr. 8lb. ! 4cwt. Iqr. 25lb. ! 13cwt 
131b. ! 3cwt 3qr. 231b. ! 

191 — ^200. How many drams in 8 ounces ! in lib. ! 
lib. 3oz.! lib. 7oz. 9dr.! 21b. 4oz. lOdr.! 5lb.! 61b. 
2oz. ! 31b. 150Z. 12dr. ! 7lb. 7oz. 7dr. ! 9lb. ! 

201 — 210. Reduce to pounds, ounces, and drams, 
90dr.; 200dr.; 480dr.; 576dr. ; 880dr.; 729dr. 
SSSdr. ; 872dr. ; 928dr. ; 898dr. 
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311—220. Reduce to T., cwt, qr., and lb., 97lbi; 
721b.; 841b.; 1961b.; 2701b.; 3061b.; 5001b.; 7561b.; 
49051b. ; 76d2lb. 

221 — ^230. How many feet in 72 inchesT in 48in.t 
144in.T 192in.f 200in.T 540in.f 935in.T 999in.f 
4d20in.T 8763in.T 

231—240. How many yards in 18 feet? in 39ft. t 
48ft.T 87ft.T 99ft.! 200(1? 250ft.T 440ft.T 555ft.! 
879ft. T 

241 — 250. How many fiirlongs in 80 rods ! in 120r.! 
lOOr.T 280r.T 720r.! 960r.! 832r.! 875r.T 963i:.! 
979r.7 

251 — ^260. How many miles in 24 furlongs! in 
72fiir. ! 96fur. ! 176fiir. ! 150fiir. ? 235fiir. ! 478fin-. ! 
923%r.! 550ft]r.! 387fur.! 

261 — ^270. Reduce 5m. to fur. and to r. ; 7m. 6fur. 
to fur. and to r. ; 18m. 7fur. to fur. and to r. ; 4m. Sfur. 
29r. to r. y 4yd. 2ft. to ft. and to in. ; 395yd. to in. 

271 — ^280. How many acres in 5 square miles! in 
78q. m. ! dsq. m.? 2sq. m. 139 A'.! 7sq. m. 625 A.! 4sq. 
m. ! 6sq. m. 500 A. ! ISsq. m. ? 40sq. m. 40 A. ? 79sq. 
m.! 

281 — 290. How many square yards in 4 square 
rods? 8r.? 20r.? 79r.? 2R. 6r.? 8R.? IR. 24r.? 2R. 
16r. ? 6R. ? 2 A. ? 

291 — 300. How many square feet in 432 sq. inches? 
in 864sq. in.? 720sq. in.? 936sq. in.? ISOOsq. in.? 
1728sq. in. ? 2730sq. in. ? 3456sq. in. ? 9876sq. in. ? 
87408q. in. ? 

301 — 310. How many sq. rods, how many roods, 
and how many acres, in a piece of land 80 rods long, 
and 4 rods wide? 60r. long and 7r. wide? 20r. and 
18r. ? 47r. and 9r. ? 55r. and lOr. ? 80r. and 20r. ? 90r. 
and 29r. ? 37r. and 36r. ? 44r. and 30r. ? 70r. and 
7r.? 

31 1 — 320. How many cubic feet in 3c. yards ? 5yd. ? 
7yd.? 13yd.? 13yd. 19ft.? 6yd. 26ft.? 20yd. 20ft.? 
8yd. 17ft.? 4yd. 25ft.? 12yd. 21ft.? 

321 — 330. How manv cubic inches in 2c. feet ? 5ft. ? 
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«l ? 8ft. 140in. ? 19ft. ? 4ft. 1720in. ? 1yd. 3ft. ? 2yd. 
86ft. ? 8yd. 5ft. 1670iii. ? 4yd. ? 

831 — 840. Reduce to cubic feet and to yards^ 
2ir20c. inches ; 5990iD. ; 5400iD. ; 54000in. ; 77260iD. ; 
95350iii. ; 89765in. ; 93274in. ; 125000in. ; 80775in. 

341 — 350. How many pecks in 3 bushels ? 7bu. ? 
llbu.? 13bu.7 15bu. 3pk.? 17bu. Ipk.? 29bu. 2pk.? 
87bu. 2pk. ? 93bu. lpk.r 48bu. 3pk. ? 

851—360. How many quarts in 5 pecks? 12pk. ? 
Spk. 7at? 2pk. 6qt? 19pk. ? 2bu. 2pk.? Ibu. 3pk. 
5qt ? 5bu. Ipk. 4qt ? 8bu. 3pk. 2qt ? lObu. 2pk. 7qt ? 

361 — 870. How many pints in 7 quarts? 15qt. ? 
87qt. ? eOqt. Ipt ? 5pk. 3qt.? 7pk. 7qt. ? 4bu. ? Ibu. 3pk. ? 
2bu. 2pk. ? 3bu. Ipk. 5qt. Ipt ? 

371 — 380. Reduce to quarts, pecks, and bushels, 19 
pints ; 64pt ; 192pt. ; 384pt ; 370pt. ; 181pt. ; 527pt. ; 
831pt. ; 1263pt. ; 2972pt. 

381 — 390. How many quarts and how many pints 
in 5 gallons? 12 gallons? 17gal.? 27gal. 3qt? 9gal. 
2qt? 31gal. Iqtf 44gal. ? 2hhd.? 3hhd.> 48ga]. 
2qt? 

391—400. How many gallons in 2 hogsheads? 
5hhd. ? 7hhd. ? 15hhd. ? 20hhd. ? 8hhd. 29gal. ? 4hhd. 
60gaL ? 15hhd. 47gal. ? 60hhd. ? 97hhd. ? 

401 — 4ia How many gills in 7 pints ? 27pt. ? 63pt.? 
12qt ? lOgaL ? 47gal. ? 2hhd. ? 6gal. 3qt. ? 7gal. 2qt. 
Ipt ? 5gal 3qt. Ipt 2gi. ? 

411—420. Reduce to pints, to quarts, and to gallons, 
64 gills; 160gi.; 278gi.; 352gi.; 512gi. ; 416gi. ; 
864^ ; 900gi. ; 537gi. ; 1319gi. 

421—430. Reduce to quarts, to gallons, and to hogs- 
heads, 128pt; 740pt; 834pt ; lllOpt; 1380pt; 
1597pt; 4820pt; 1500pt; 2520pt; 4536pt 

431—440. How many degrees in 180 minutes? 720'? 
900'? 1036'? 1144'? 1872'? 3600? 4380? 9000? 
7259'? 

441—450. How many degrees in 2 signs of the 
zodiac? in 7 signs? lis,? 48.28°? 9s. J7^? 8s. 9°? 
10s. 18°? 5s. 29°? 7s. 12°? lis. 22°? 

451 — 460. How many degrees in ^ cVtcwxcvfet^soRw^^ 



and in 2m. 

959 r. 7 fur. there 

5i are 23 fur. 



As there are 

5277iycl. 40 rods in 

3 1 furlong, in 
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in9circ«? 12circ,? IScirc? 27circ.? 14circ? llcircJ 
17circ. ? Scire. 180° ? 7 circ 269° ? 

401 — 470. Reduce to minutes and to hours 480 
seconds; 1200sec.; 2520sec; 2940sec; 40008ec.; 
9500sec.; 9832sec.; 4597sec; 10800860.; 39780sec 

471 — 480. Reduce to days 72 hours; 120h.; 768h.; 
1560h.; 2880min.; 7200min.; 86400min.; 8760h.; 
5920h.; 13278h. 

481 — 490. How many days in 5 years? in 12y.? 
7y.? 19y.? 26y.? 13y.? 4y.860dy.? 8y.280dy.? 8y. 
105dy.? 13y. 65dy.? 

401 — 500. How many seconds in 47 minutes? in 
38min.? 3h.? 17h.? 2dy. ? 12dy.? 5dy. 8h.? 7li. 
59min. ? Idy. 9h. 17min. ? 4y.? 

99. Reduction of Compound Numbbes. 
1. Reduce 2m. 7fur. 39r. 8yd. IfL 7in. to inches. 

As there 
2 m. 7fur. 39r. 8yd. 1ft. 7in. are 8 fur- 
8 longs in 1 

mile, in 2 

23 fur. miles there 

40 are 16 far., 



23 fur. there 
1 5833} ft. are 920r. and 

12 adding the 

39r. there are 

190009 in. 959 r. As 

there are 5^ 

yards in 1 rod, in 959r. (§ 80,) there are 5274|yd., 

and adding the 3yd., there are 5277}yd. As there are 

Sit in lyS.f in 5277iyd., there \5S3a^&.., ^xvi ^dio^ 

the IfL, there are 15833ift. A.a l\vet^ «Lte Vt VxvOsx^ 
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in 1 foot, in 15833}ft. there are 190002in., and adding 
the 7in., there are 190009in. 

2. Reduce ^ tons to its value in lower denomina 
tions. 

There are 20 times as many cwt. as tons, and 20 X 
j^ = YV = 7^wt To reduce the j^cwt. to qr., 
since there are 4 times as many qr. as cwt, 4 x /, = 
ff = 2\iqT. To reduce the |fqr. to lb., since there 
are 28 times as many lb. as qr. 28 x H = Vt = 
21^1b. To reduce the ^^Ib. to oz., since there are 16 
times as many oz. as lb., 16 x /y = l^f = 8^oz. To 
reduce the ^oz. to drams^ since there are 16 times as 
many dr. as oz. 16 X t? = ^fi = 9fjdr. Therefore, 
^T. = 7cwt 2qr. 21 lb. 8oz. ofjdr. 

3. Reduce 6248 inches to its value in higher deno- 
minations. 

As 1 in. = yV ft- 6248 in. = 
12)6248 ®f4'ft. = 520ft, Sin. As 1ft. = 
Jyd. 620ft. = ^joyd. = 173yd. 

3) 520ft. Sin. tp* a i j ^ i.^q a 

^ 1ft. As 1yd. = gir. 173yd. = 



6j)173yd. 1ft. 31r. 2Jyd. 

Otj as 1ft. = 12in. to find the 



31r. 2Jyd. number of feet, (§ 95,) we must 

divide the number of inches by 
Jlns. 31r. 3yd. 2in. 12. In 6248in. there are 520ft. 

and 8 inches over. To find the 
number of yards, we must divide 
the number of feet by 3. In 520ft. there are 173yd. 
and 1 foot over. To nnd the number of rods, we must 
divide the number of yards by 5|. In 173yd. there 
are 31r. and 2^yd over. Therefore, 6248 inches = 
Sir. 2iyd. 1ft. Sm. But iyd. 1ft. Sin. = 38in. = 1yd. 
2in.y which added to 31 r. 2yd., gives 31 r. 3yd. 2in. 

4. Reduce 3mo. 17dy. to the fraction of a mercan- 
tile year. 

As there are 80 days in 1 month, to reduce any 
number of days to months, we must divide by 30. 
(& 88.) Then 17 days = Hmo., and 3mo. 17cly. = 
S}}mo. As there are 12 months in \ ye^i, Vq T^4»Rfc 
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any number of months to years^ we mast divide by 11 
3j| -T- 12 = if I, therefore, a^Jmo. = Hi years. 

From the four preceding examples, we may deduce 
the following 

RULE FOR REDUCTION OF OOMFOUND NUlCBEBa 

To reduce to lower denominations. Multiply (hi 
number of the highest denomination by the number 
which is required of the next lower denomination to 
make one of the higher, adding to the product tht 
number qfthat lower denomination, (\f there be any.) 
Proceed in the same manner unth each resuU^ tinm 
you reach the lowest denomination sought. 

To reduce to higher denominations. Divide fht 
number of the lowest denomination by the n^niber 
which is required qf that denomination to make one 
of the next higher^ adding to the quotient the num- 
ber of the higher denomination, (if there be any,) 
Proceed in the same manner with each resiUt, untU 
you reach the highest denomination sought. 

In each question^ observe whether the whole qftht 
given number is to be reduced to a single denomi- 
nation, (as in Nos. 1 and 4 of the preceding exam- 
ples,) or whether farts are to be retained in the 
intermediate denominationsy (as in Nos. 2 and 3.) 

lOO* Examples for the Pupil. 

501 — 510. Reduce to pence, 7s. 9d. ; 12s. 3d. ; Ss. 
7d. 2qr. ; \£ 3s. 9d. ; 2£ 8d. ; b£ 14s. ; .19s. ; l,S£; 
7^ 2s. lid.; 15je 15e. 

511 — 520. Reduce to higher denominations, (Troy 
weight,) 769gr. ; 107oz. ; 449oz. ; 783dwt. ; 1540dwt ; 
9827gr. ; 47592gr. ; 8409dwt. ; 9999dwt. ; 96083gr. 

521 — 530. Reduce to lower denominations, f$ft 
rApoth.); j*^3; ^|T.; .93cwt ; .87qr. ; VV miles; 
l^iur. ; ^yA. (Cloth) ; f sq. miles ; .086A. 

531 — 540. Reduce to the fraction of a business year, 
7mo. 7dy. ; 5mo. 24dy. ; 8mo. ISdy. \ Vimo. 5dy. ; 
9mo. 15dy,; 27dy. ; 15h. ; 9dy. BYi.\ \^mo. \^i\iA 
4mo. 18dy. 
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541 — 550. Reduce to the decimal of a bushel, Iqt 
Ipt. ; tqt ; 8pk. 2qt. Ipt ; Ipk. 6qt. ; 2pk. 4qt ; 5qt 
Ipt. ; Ipk. Ipt ; 3pk. 3qt. ; 2pk. Ipt. ; 2pk. 6qt Ipt. 

551 — 560. Reduce to gills, 2gal. 3qt. ; 5gal. Ipt; 
SqtSgi.; Shhd.; 59gal. 2gi. ; 8gal. Ipt Igi. ; 5hhd. 
62gal. ; 4hhd. 3qt. ; tbhd. ; 2hhd. Ipt. 2gi. 

561 — 570. Reduce to higher denominations, 97600 
cub. in. ; 543c. ft. ; 729c. ft of wood ; 2775c. ft of 
round timber; 9430c. ft. of hewn timber; 8720"; 
9400^ ; 4796^ ; 98930sec. ; 44920h. 

571 — 580. Reduce to lower denominations, •A:^y* » 
4h. ; .93° ; .7bu. ; .09hhd. ; .875 tons of shipping ; f A. ; 
Ifsq. rods ; -fy miles ; f £. 

581 — 590. Reduce to the decimal of a business year, 
3mo. 18dy. ; 27dy. ; Imo. 24dy. ; 6ma 9dy. ; 7ma 
6dy. ; lima 12dy. ; 3mo. 15dy. ; 8mo. ; 9mo. 18dy. ; 
4mo. 2ddy. 

591 — 600. Reduce to the fraction of a mile, 3fur. 
7r. ; fr. ; .7r. ; 28r. 3yd. ; 2yd. 1ft. 11 in.; 4yd. 7in. ; 
2fur. 4yd. ; 39r. 2ft. 6in. ; 5yd. ; 7fur. 33r. 

101. Addition of Compound Numbers. 

Find the sum of £20 16s. 9d. 3qr., £11 7d. Iqr., and 
£9 19s. 2qr. 

Writing the numbers as in 
Simple Addition, placing all that 
are of the same denomination in 
the same perpendicular column, 
we commence with the column 
of farthings, and find its sum, 6 
41 16 5 2 qr., == Id. 2qr. We write the 2 

qr. beneath the column of qr., and 
carry the Id. to the column of d. The sum of the 
column of d., (including the Id. from qr.,) is 17d. = 
Is. 5d. Write the 5d. beneath the column of d., and 
carry the Is. to the column of s. The sum of the 
column of s., (including the Is. carried from d.,) is 36s. 
= l£ 16s. Write 16 beneath the eoiumn of s., and 
cany 1 to Jt. FinaJly, the sum of ibft ^ v& 4t\>wtfL\ha 

11 



£ 


8. 


d. 


qr. 


20 


16 


9 


3 


11 





7 


1 


9 


19 





2 
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entire sum desired. £41 IGs. 5d. 2^r. Observe tk 
analogy between this process and Simple Jlddiiim 

RULE FOR COMPOUND ADDITION. 

fFrite the numbers as in Simple t^ddttian, so tht 
all of the same denomination may stand in the sam 
vertical column. Commence at the right hand to 
addy and reduce the sum qfeach column to the mxt 
higher denomination. Write the remainder under' 
neath, and add the quotient to the next column. 

103* Examples ior thi Pupil. 

601. Can Simple Addition be performed by the rule 
for Compound Addition ? 

602— e05. Add £7 15s. 9d., and £1 19s. 8d. ; i2 
48. lid., and £5 78. 5d. ; J^3 ISs. 7d., and £B 178. 4d.; 
£9 lOs. lid., and 18s. lOd. 

606—610. Add 5lb. lloz. 17dwt., and 3lb. 8oz. 5 
dwt. ; 4lb. 17dwt. 18gr., lOoz. 23gr., and 7lb. ISdwl. ; 
5oz. 15d\vt. 15gr., Soz. lOdwt. 22gr., and ISdwt. 23 
gr. ; 1ft 113 63, 103 53 29, and 4]b 73 29; 93 IB 10 
gr., 73 29 17gr., and 83 53. 

611—615. Add 2T. lOcwt. 27lb., 8qr. 15oz., and 5 
cwt. 2qr. 7oz. ; lOcwt. 8qr. 26lb., Iqr. 25lb., and 181b. 
lloz.; 15oz. 15dr., 14oz. 14dr., and 27lb. 13oz. ; 18 
cwt. 2qr., 3qr. 191b., and 3qr. lOlb. ; 7fur. 39r., 6fur. 
20r., and 5fur. 37r. 

616—620. Add 39r. 5yd. 2ft., 38r. 4yd. 1ft. and 7 
fur. 5yd. ; 2ft. llin., 5yd. 2ft. 7in., and 1ft. lOin. ; 3 
yd. 3qr. 3na., 2qr. Ina., and 17yd. 3qr. 2na. ; 3qr. 1 
na., Iqr. 3na., and 2qr. 2na. ; 5yd. 3qr., 2qr. 3na., and 
2yd. 2na. 

621—625. Add 639 A. 3R. 39r. and 5m. 72A. 14r. ; 
30sq. yd. 8sq. ft. 140sq. in., 28sq. yd. 7sq. ft. 127sq. in. 
and 5sq. ft. 94sq. in. ; 5m. 628A., 638A. 3R. and 99A. 
2R.; 7c. yd..26c. ft., lie. yd. 18c. ft., and 24c. ft.; 4 
cords 7{U, 11 cdrds 3ft. and 15 cords 6ft. 

626—630. Add 7bu. 3pk., 2^t. Tfc\\., ^nd Qhu. 3qt. ; 
Spk. 6qt. IpU and 2pk. 5q\. 1^1. -, ^^V. ^oj-, ^.x^^v 
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ind 7qt. Ipt ; 359° 59^ 59^' and 41° IS' 27" ; 2circ. 
824° 68" and 187° 69' 37". 

631 — 636. Add 6hhcl. 62gall. 3qt. and 68gal. 2c^t 
Ipt ; 62gal. Ipt. 3gi. and 3qt. Ipt. 2gi. ; 9ga). 2qt. lgi.» 
8qt 3ffi., and 2qt Ipt. 2gi. ; 60gal. 3qt.9 29gaL 2qt. Ipt., 
and iSgal. Iqt. Ipt ; 62gal., 69gal. 3qt, and 2qt 

636—640. Add 3y. 319dy. 23h., and 6y. 287dv. llh.; 
22h. 69min.y 40sec.» and 13h. 37sec. ; 4y. 360ay.^ 7y. 
844dy., and 283dy. ; 12h. 47min., 23h. 59min., and 6L 
18min. ; ly. 67dy. 14h., and 5y. 323dy. 19h. 

lOS. SUBTRAOTION OF CoMPOUND NmCBERS. 

A farmer had 13T. 7c wt 261b. of bay. How much 
was left, after selling 9T. 8cwt. 3qr. 181b. 

T. ewt. qr. lb. ISlb. from 261b.leave 8lb.; 3qr. 

18 7 26 cannot be taken from Oqr., but 

9 8 3 18 if we add Iqr. to 8cwt 3qr., we 

— — — — ^— obtain 9cwt. Oqr., therefore, 

8 18 1 8 (6 99,) Iqr. must be written in 

the remainder. 9cwt cannot be 
taken from 7cwt, but if we add llcwt to 9T. 9cwt, 
we obtain lOT., and 7cwt more, (making IScwt to be 
added in all,) make lOT. 7cwt lOT. from 13T. 
leave 8T. 

RULE FOR COMPOUND SUBTRACTION. 

Write the numbers as in Compound ^ddition^ 
and commence subtracting at the right hand. Jf 
the number representing any denomination in the 
minuend^ is less than that in the subtrahend^ in- 
crease the upper number by as many as make one 
of the next higher denomination^ and add 1 to the 
next higher denomination of the subtrahend. 

104. Examples for the Pupil. 

641. Can simple subtraction be performed by the 
nde for compound subtraction 7 
643—045. Subtract £5 17. 6d. from £% ^«.^dt.\ ^» 



lid. 3qr. from 5s. 3d. Iqr. ; 19s. 7d. Otp. from ^l 7s.; 
4d.fromX2. 

646 — 650. Subtract 3qr.bom£S Iqr.; lloz. 17dwt, 
from 21b. 5dwt ; 18gr. from 41b. ; 71b. lOoz. from 9lh. 
Soz. ; 8oz. Iddwt 21gr. from lib. 2dwt 3gr. 

651—655. Subtract 4» 63 from 5ft 33 ; 9S 73 from 
2% 83; 53 29 1^. from 23 19 17gr.; 19cwt dqr. 
from IT. ; 3qr. 27lbu from 2cwt Iqr. 

656— 66a Take 91b. 15oz. lldr. from Icwt 7ou 
12dr. ; 4lb. 13oz. 5dr. from IT. ; 3cwL 3qr. from 2T. 
Iqr. ; 7fur. 39r. from 2m. 7r. ; 2ft. from Im. 

661—665. Take 5jd. 2ft. llin. from 2r. ; Mur. 18r. 
from 3m. 7r. ; 5yd. 3qr. 2na. from 7yd. 3qr. Ina. ; 3na. 
from 3yd. ; 1yd. 2qr. from 7yd. 2iml 

666 — 670. Find the diflference between 5sq. m. and 
58q. r. ; 3A. 3R. and Im. 2R.; 7sq. yd. 139sq. in. and 
Isq. r. 5sq. ft. ; Ic. yd. and 1640c. in. ; 3pk. 7qt. Ipt 
and 2bu. 5qt. 

671—675. Find the difference between 5bu.» and 
4bu. 7qt. Ipt. ; 2bu. 3pk. 7qt. Ipt. and 3bu* ; Ihhd., 
and 62gaJ. 3qt. ; 2qt. Ipt and 9gal. Iqt. ; 59° 28' 27" 
and Icirc 

670— dW. Take 1776y. 7th roo. 4th dy. fron^ 1859y. 
3d mo. 7th dy.; 1848y. 3d mo. 28tb dy. from 1853y. 
2d mo. 11th dy. ; 1820y. 8th mo. 18th dy. from I827y. 
6th mo. 16th dy. ; 1620y. 12th mo. 11th dy. from 
1732y. 2d mo. 22d dy. ; 1492y. 10th mo. 1 1th dy. from 
1775y. 4th mo. 19th dy. 

lOtS. Multiplication of Compotjni) Numbers. 

How much gold in 23 ingots, each ingot weighing 
71b. 9oz. ISgr.T 

23 X 18gr. = 414gr.;;= 17dwt. 
6gr. Write the 6gr. in the 
column of gr., and carry the 
I7dwt to the product of the 
dwt 23 X Odwt. = Odwt., and 
ndwt to carry, make 17dwt.f 
which being Jess than an ounce, \% "wtVvi^tv vw \.Vva dvrt 



lb. 


oz. 


4wt. 


V' 


7 


9 





18 
23 


178 


3 


17 


G 
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column. 28 X Ooz. = 207oz. = 17lb. 3oz. Write the 
8oz. in the column of oz., and carry the 17lb. to the 
product of the lb. 23 X 7lb. = 1611b., and 171b. 
io carry make 1781b., which we write in the lb. 
column. 

RULE FOR COMPOUND MULTIPLICATION. 

Multiply the several denominations in order ^ com- 
mencing with the smallest. Reduce each product to 
the next higher denominationy urriting the remain- 
der underneath^ and adding the quotient to the 
succeeding product, 

106. Examples for the Pupil. 

(The answers to § 106, may be found in § 108.) 

681. Can simple multiplication be performed by the 
rule for compound multiplication 1 

682—685. Multiply £5 7s. 3d. by 5; J&l 138. 9d. by 
7; 19s. 4d. 3ar. by 12; JBS 7s. 6d. by 8. 

686-*690. Find the product of Je4 lid. 2qr. X 10; 
6 X 81b. lOoz. 17dwt.; 2 X lloz. 19dwt 12gr.; 71b. 
5oz. I9gr. X 3 ; 19lb. 4oz. 18dwt. X 9. 

691—695. Find the product of 3ft 83 73 by 5 ; 63 
63 29 by 8; 2B lOgr. by 25; 5ft 43 9gr. by 30; 4ft 
113 23 by 9. 

696—700. Multiply 5T. 18cwt. 3qr. by 6; 2qr. 25lb. 
120Z. by 7; 21b. 10oz.lOdr. by 27; 7fur. 30r. by 15; 
2m. Sfur. ISr. by 40. 

701—705. Multiply 28r. 4yd. 2ft 11 in. by 4; 9yd. 
2qr. Ina. by 36 ; 7yd. 3qr. 2na. by 10 ; 14yd. 3na. by 
17; 5A.2R.38r. by 11. * 

706—710. Multiply 13bu. Ipk. 7qt. by 3 ; 3pk. 6qt 
Ipt. by 9; 2pk. 4qt. Ipt. by 39; 7qt. Ipt. by 127; 5bu* 
6qt. by 18. 

711—715. Multiply 4hhd. 60gal. 3qt. by 5; 2qt. Ipt. 
8gi. by 31 ; 7gal. Ipt. 2gi. by 75; 19hhd. 62gal. 3qt. by 
12 ; 94° 27' 51" by 9. 

716—720. Multiply 5y. 319dy, 23h. by 7; Udy. 

11* 
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ISh. Mmin. by 6; 5ii. IQaua. 48aec. by 9; 7ina 2^ 
by 80; 2y. Sma iMy. by 63. 

■•7. DnrmoN car Comtotnoi NimBL& 

If 23 ingots of gold wei|^ 1781b. 3oz. 17dwt 6gr^ 
what is the weight of each ingot 



Ik OS. 4wt. gr. 


Ik. 


0.. «wt. «r. 178 lb. -r 23, 


38)17S 8 17 6 


(■y 


9 18 gives « qaotient 


161 




of 7lh. and a re- 
mainder of 17lbi 


17 1b. 




Reducing the 171b. 


12 




to oz., and adding 
the 3QZ.9 we have 


207 02. 




207 oz. 207 oz. -r 


207 oz. 




23, gives a quo- 
tient of 9oz. and 


Ooz. 




no remainder. 17 


20 




dwt -^ 23, gives 
Odwt Reducing 


17dwt 




the 17dwt to gr., 


24 




and adding the 6 
gr., we have 414 


414 gr. 




gr. 414gr. -r- 23, 


414 




gives 18gr. The 
entire quotient is 
therefore, 7lb. 9oz. 
ISgr. 



RULE FOR COMPOUND DIVISION. 

Divide the several denominations in order, com- 
mencing with the highest. Whenever there is any 
remainder y reduce it to the next lower denomination, 
add it to the number^ (if there is any,) already in 
that denomination, and divide the sum. 

If the divisor and dividend are both compound num- 
bers, reduce them to the same denomination, and 
divide as in simple division. 
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108. ExAirpLBs jron ybm Pvhl. 

(The answers to § 108, may be found in § 106.^ 

721. Can simple division be performed by the rul^ 
for compound division ? 

722—725. Divide ^526 16s. 3d. by 5; «32 16s. 3d. 
by 7; £11 12s. 9d. by 12; £67 by 8. 

726—730. Divide £40 «s. 7d. by 10; 231b. 5oz. 
2dwt. by 6; lib. lloz. 19dwt by 2; 82lh. 3oz. 2dwt. 
9gr. by 2 ; I74lb. 8oz. 2dwt.by 9. 

731—735. Divide 18Ib 83 33 by 5; 4ft 63 53 19 by 
8; 23 43 20 lOgr. by 25; 151ft 33 43 19 lOgr. by 
30 ; 44ft 53 23 by 9. 

736—740. Divide 36T. 12cwt 2qr. by 6; 5cwt. 
121b. 4oz. by 7; 2qr. 15lb. 14oz. 14dn by 27; 14m. 
4fur. JOr. by 15; 97m. 2fur. by 40. 

741—745. Divide 2fur. 35r. 3yd. 1ft. 2in. by 4; 
344yd. Iqr. by 36 ; 78yd. 3qr. by 10 ; 241yd. 3na. by 
17; 63A. 18r. by 11. 

746—750. Divide 40bu. Ipk. 5qt by 3; 8bu. 2pk. 
2qt Ipt by 9 ; 24bu. 3pk. 7qt. Ipt. by 39 ; 29bu. Spk. 
Ipt. by 127 ; 93bu. Ipk. 4qt. by 18. 

751—755. Divide 84hhd. 51gal. 3qt. by 5 ; 22gal. 
Iqt Igi. by 31; 8hhd. 35ga]. 2gi. by 75; 239hhd. 
60gal. by 12; 2circ. 130° 10' 39" by 9. 

756—760. Divide 41y. 49dy. 17h. by 7 ; 116dy. 5h. 
4min. by 8; Idy. 23h. 58min. 21sec. by 9; 19y. 7mo. 
by 25 ; 145y. 27dy. by 63. 

761 — 770. Divide the compound numbers in Ex. 
751 — 760, by the corresponding compound numbers 
inEx. 711— 720. 

1 00. Miscellaneous Examples. 

771. Five pieces of cloth measured as follows: 29yd. 
2qr. 2na. ; 18yd. Iqr. 3na. ; 23yd. 3na. ; 30yd. 3qr. ; 
and 25yd. Iqr. Ina. How much in all? 

772. Paid for a carriage £120 7s. 3d. 3qr.; for 
horses £93 18s. lid.; for harness £18 4s. 9d. 2qr., and 
for a livery £17 13s. 6d. What was the whole cost T 
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T7S. How much sugar is left after seUing 6cwt. Iqn 
61b. lloz. from 19cwt. 27lb. 60Z.T 

774. A farmer harvested 97bu. 2pk. 2qt of wheati 
from sowing 5bu. Ipk. 3qt. Ipt. What was his gainl 

775. A road contractor agreed to buUd 16m. Sfur. 
5yd. 1ft. of road. How much remained to be done, 
after building dm. 7fur. 2r. 2yd. 2ft. ? 

776. How much iron in 9 loads, each weighing IT. 
7cwt 3qr. 201b. 5oz. ? 

777. How much corn will 29 barrels hold, if 2ba 8 
pk. 7qt. Ipt. fill a barrel 1 

778. How far will a locomotive run in 11 hours, at 
the rate of 16m. 25r. 2yd. an hour ? 

779. What is the weight of 81 bars of silver, each 
weighing 4lb. lloz. 6^. i 

780. How much will make 1 suit of clothes, if 17yd. 
8qr. 2na. make 5 suits 7 

781. A jeweller bought 6 abates of equal sixet 
weighing in all lib. 5oz. 13gr. What did each weigh? 

782. A railway train went lOSm. 7fur. in 4j hours. 
What was the rate per hour ? 

783. The horses in a livery stable eat 42bu. 3pk. 6qt. 
of oats in 39 days. How many were used daily. 

784. How many bins, each holding 48bu. 7qt., will 
contain 197bu. 3pk. of oats? 

785. A jeweller's stock of gold was 6lb. 5oz. 18gr. 
How much was left after selling lib. 3oz. IBdwt. 19 

786. A grocer had 5 hogsheads of molasses, each 
holding 113| gallons. How much was left after selling 
49gal. 2qt. Ipt. ? 

787. After selling 9yd. 3qr. 2na. from a piece of 
broadcloth containing 21yd. 3qr. 3na., how much was 

788. If a man's income is £229 lis. a year, and his 
expenses ^179 14s. 3qr., what does he save? 

789. There are 4T. 18cwt. 3qr. of sugar in 47 boxes. 
How much in each box ? 

790. How much molasses in 43 casks, each holding 
97gaL Ipt. 2gl 1 
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791. How many yards of sheeting in 87 pieces, each 
measuriog 81yd. 3qr. 24na. t 

793. What will 59yd. of cloth cost, at £1 19s. 3qr. 
per yd. T 

798. Whet is the weight of 89 prescriptions, each 
weighing 15 63 llgr. 

794. From a medicinal mixture, containing 3lb. 63 
29, an apothecary sold lib. 103 73 29 7gr. How 
much was left T 

795. From a farm of 149A. dR. the owner sold a 
field Sir. long, and 30r. wide. How much land did he 
sell, and how much had he left T 

796. From a pile of wood 48ft. long, 8ft. wide, and 
5ft. high, a load was sold 8ft. long, 5ft. wide> and 6ft. 
hiffh. How many cords, &c., were there in the origr- 
nal pile ? — hew many in the load that was sold ?-^and 
how many were left) 

797. It 5gal. 8qt. Ipt. leak from a hogshead holding 
llSgaL 2qt., how much will be left ? 

796. If 811U of indigo cost J^19 14s., what i« the 
price per lb. T 

799. How many cords, S^c, of wood in a lumber 
yard, there being 17 piles, each of which is lift, long, 
4ft. wide, and 6ft. hign t 

800. A farm of 41 A. 8R. was divided into 38 lots of 
equal sise. How much did each lot contain ? 

801. James left home 2yr. Sidy, ago, expecting to 
return in 8 years. How soon may his friends look for 
him? 

802. How many tons of hewn timber in 13 logs* 
each lift thick, 2ft. wide, and 464ft long t 

80S. A man started on a journey of 69 miles, and 
rode 94m. 7fiir. 39r. the first day. How far had he 
still to go T 

604. Subtract 1829y. llmo. 27dy. from 1644y. 7mo. 
28dy. 

W5. On October 1st, 1848, how old was a man who 
was bom August 16th, 1620 ? 

606. A man borrowed a sum of money Sept 16th, 
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18379 which he paid with interest, March Ist, 1841. 
How Ions did he keep the money 7 

607. How many pints of chestnuts in baskets, each 
holding 1.37 bushels ? 

80a If 10 logs of hewn timber contain 2lT. 80c. fti 
what does each log measure T 

800. If 25 barrels of flour hold 2T. 3cwt Sqr., whit 
does 1 barrel hold 7 How many pounds T 

810 — 815. Reduce 4yd. lOin. to the fraction of a rod; 
]3h. llmin. 1 1 sec. to the fraction of a day ; 7s.6d.totbe 
fraction of a iS ; 3qt Ipt 2gi. to the fraction of a gal; 
5mo. 18dy. to the fraction of a year. 

816 — 820. Reduce Os. 8d. 2qr. to the decimal of a 
£; 4mo. 15dy. to the decimal of a year; 2ft 8in. to 
the decimal of a rod ; 87^ cents to the fraction of a 
dollar ; 3qt. 8gj. to the decimal of a gallon. 

821 — 830. Reduce to lower denominations, /«cwt; 
.481£ ; 4|y. ; ^hhd. ; |dy. ; |f ; ij miles ; IJlh. Troy; 

.783cwt.; .4683yr. 

831. In a certain farm that is 142.5 rods long, and 
119} rods wide, there is a pond containing 18f acres. 
How many acres are not covered by water 7 

832. The pyramid of Cheops measures 76d.4fl. on 
each side of its base. How many acres does it cover 7 

833. A farmer purchased 49A. 3R. 31r. of wood- 
land, 56|A. of pasture, 119A. 27r. of meadow, and 
38f A. of tillage. What did he give for the whole, at 
$28.50 per acre 7 

834. What would be the weight of a gold wire that 
would reach from Boston to Liverpool, estimating the 
distance at 2997m. 3fur. 28r., ana the weight of the 
wire at T^AlSTt^^^^ avoirdupois per foot 7 

835. What is the cost of 9T. 1 Icwt 3qr. of sugar, at 
5}d. per pound 7 

836. How many potatoes at 2s. 6d. per bu., will pay 
for 49jyd. of cloth, at £^ per yd. 

837. How many times will a seconds' pendulum tick 
in 3y. 19dy. 4h. 7 

838. What is the value of B^y d. ot c\o\Yv;\^ ^Vj^ ^^wJt 
43i cents ? 
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889. When wood is $5^37) per cord, what must I 
pay for 19 loads, each measuring 8.8rt long, S.5ft wide* 
and 4ift. high t 

840. A grocer bought IQ^cwt. of sugar, at 6ict a 
pound, and sold the whole for $156.75. How much 
did he gain bv the saleT 

841. Bought 95yd. 3qr. 2na. of broadcloth, at $3.50 
per yard. For how much must the whole be sold, to 
gain $35.75 T 

842. Find the least common multiple of 130, 546, 
156, and 182. 

843. Find the greatest common divisor of 222, 333, 
444, 666, 999, and 814. 

844. If 4j> yards of calico cost 5i shillings, what is 
the price per yard T 

845. How much land in a field that is 73i rods long, 
and 49ir. wide ? 

846. If from a piece of broadcloth containing | of i 
of 32iyd., A of I- of 49yd. be cut, how much will be 
leftT 

847. If $ of 151 bushels of wheat cost $lli, what is 
the price of 1 bushel ? 

848. A laborer received $1614 for 3y. 115idy. 
wages. How much was that per day ? 

849. Find the sum of 194, 2i, i of § of ( of 8, jif, 
and63U. 

850. What must I give for 49T. 5cwt Iqr. of flour, 
at $4,875 per barrel of 196 pounds 7 
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IX. PERCENTAGE. 



110. In business and other transactions, we often 
have occasion to find a certain number of hundredths 
of a given amount. The number of hundredths required 
is called the rate per centy (from the Latin per cent' 
um, which signifies by the hundred.) Thus, i per 
cent is .OOi, or .005 ; 6 per cent, is .06 ; 5i per cent, is 
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.054, or .0525 ; 4i ^ cent it j04K or .04675; 7i per 

cent is .07 i, or .079. 

Since .05 of any number, is the same M .05 iiaiia 
that number, (§ 890 in order to compute fti^peiYsent- 
age, multiply by the rate i x prt M td deeifnam. TliQl, 
7i per cent of $28.40, is equivalent to $28.40 X .075 

= $2.ia 

111. EXAMFLXS FOU THS PuPtL. 

1—10. Find 6 per cent of 87, 84, S16, 082, 102.7, 
894.06» 0900, 182.57, .059, 5.24. 

11—20. Find 4i pef cent of 200, 750, ai8,. 09, 140, 
64.7, 9830, 12000, 8.7, 15a 

21—30. Find 2i per cent of 9, 27, 80, 800, 700. 
.095, 950, 2000, 331, 12i. 

31—40. Find 4 per cent of 98, 144, 2.08, 72J, 3^, 

500, 875, 53.75, 44$, 36.8. 

41—50. Find 64 per cent, 81 per ct, 12i per ct, 
16| per ct., 25 per ct., 33J per ct, 371 per ct, 66§ per 
ct., 87J per ct, and 100 per ct, of $2500. 

51 — 60. How many per cent (§ 77,*) in t^, q, J, 
it iy iy a> h and in the whole of any number? 

61—70. Find 2i per cent of 1687 ; of $500 ; $340; 
$1.15; 813; .095; 4720; $16.80; 9000; 72. 

71 — 90. What rate per cent, is equivalent to i ? to 

l> |» T7» 1B9 T«» fi» /ff'Tff' iJ' ii> ih A>Tiff> h sir* fl> 

91—100. Find 17 per cent of 64 ; 100 per cent of 
47 ; 25 per cent of 50 ; 33 J per cent, of 255 ; 89 per 
cent of 13 ; g per cent of 250 ; 2.5 per cent of 600 ; 
.25 per cent, of 43 ; .9 per cent of 136 ; 44 per cent 
of 92. 

lis. Commission is an allowance made to an agent, 
for the purchase, sale, or care of property. The agent 
is sometimes called a factor, correspondent, or broker. 



* To obtain the number of hundredths, or the rate per cent., to 
which any fraction is equivalent, we need only reduce the fractioD 
to a decimal 
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101. A broker sold goods for $1063.509 at a com- 
mission of 4i per cent What was the amount of his 
commission, and how much did he pay over to his em- 
ployer t* 

102. How much shall I receive for my real estate, 
by selUi^ it for $9550, after allowing a commission of 
8t per cent ? 

108. My correspondent has expended $4762 in the 
purchase of cloths, by my order. What will he re- 
ceive, if I allow him 21 per cent on the transaction T 

104. What is the commission on £963 17s. 6d., at 
43 per cent ? 

In comput- . 
ing interest on 
English Mo- 
ney, it is most 
convenient to 
first obtain. 01 
of each deno- 
mination, and 
multiply by 
the number 
of per cent, 
required. 1 
per cent of 
£963 17s. 6d. 
is £9.63 .17s. 
.06d., and 45 
(or V) times 
this amount, 
will be 4? per 
cent But 
1*2 multiplying 

by V 18 equivalent to multipl3rinff by 14, and dividing 
by 8. In the division, the several remainders are re- 



£ s. 

9.68 .17 

8)184.82 2.88 
182 


d. 
.06 

14 

£ 8. d. 

.84(44 19 7f 


2.82£ 
20 

58.788. 
57 




1.78s. 
12 


* 


22Md. 
21 





* In all business transactions, any fraction less than i a cent 
is nsnally disregarded. If the fraction is equivalent to ^ a cent, 
«r mon, it is caUed a cent Thus, $.184, would be called 13 
eents ; •.187 woM be called 14 eents. 

12 
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duced and added to the lower denominaticms, as in 
ordinary Compound Division. The final remaindf^, 
V=« H- 3 = iJd. 

105. At 2.5 per cent., what commission must I allow 
my factor for purchasing goods to the amount of £153 
7s. lid. 7 

IIS. Insurance is a security against loss by fire or 
other accidents, and is generally obtained from an in- 
corporated company, by the payment of a certain per- 
centage on the amount insured. 

The amount paid for insurance, is called the Pre- 
mium. The Policy is the certificate of insurance. 
The Insurers are sometimes called Underwriters. 

106. At a premium of 2 per cent., how much must 
be paid to insure a cargo of merchandise for £144 
8s. 6d.? 

107. How much must be paid to insure $9795 on a 
store^ at a premium of 2\ per cent 7 

108. A farmer insured his house for $950 at li per 
cent., his barn at $375 at li per cent., and his granary 
for $275 at 1 per cent. What premium did he pay 
for the whole ? 

109. An English merchant effected an insurance of 
£5163 10s. on the ship Mary Ann, at a premium of 
1^ per cent. What did he pay, including a charge of 
3s. 6d. for the policy t 

110. What premium must I pay, to insure the fol- 
lowing amounts for one year: $10875 on my store, 
and $4500 on the merchandise in the same, at % per 
cent. ; $4650 on my house, and $1750 on the furniture, 
books and clothing contained in it, at \ per cent. ; and 
$975 on my barn, at | per cent. ? 

114:. Taxes are certain amounts levied upon all 
property holders, for the support of government. 

111. When taxes are rated at \\ per cent, what 
amount will be paid by a man whose propertv is valued 
at $5680 ? 

112. At I per cent., what amount of tax must be 
paid by property valued at ^18875.25 ? 
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lia What is the tax on a house valued at $4750, at 
•85 per cent ? 

114* The State tax being .5 per cent, the county 
tax .1 per cent, and the city tax | per cent, how much 
must be paid by property worth $7500 ? 

115. At J per cent, what amount of tax must be 
paid by property valued at $2775 ? 

1 Iff. Stocks are sums of money invested in govern- 
ment fundsy or incorporated companies, and are bought 
and sold by shares. The par value of a share is the 
original cost When a share will sell for more than 
it originally cost, it is said to be above par, or at an 
advance; when for less, below par, or at a dis^ 
count. Thus the par value of a stock is ^, or 100 
per cent of the first cost When a stock sells at 25 

Eer cent above par, or at 25 per cent, advance, it 
rinffs \%i, or 125 per cent of the original cost When 
it sells at 12) per cent below par, or at 12i per cent. 
discount, it bnngs 100 — 12i = 87i per cent of the 
par value. 

The profits made by any company, are usually 
divided once a year or oflener. The amount paid to 
the stockholders at every such division, is called a 
dividend. 

116. What must I pay for 27 shares of the Boston 
and Worcester Rail Road, when the stock is 164 per 
cent above par, the par value being $100 per share? 

117. The par value of United States Bank stock, 
was $100 per share. How much was received for 31 
shares, at 9) per cent, below par ? 

118. A man purchased $5000 Pennsylvania stock at 
par, and sold it at a discount of 19) per cent How 
much did he receive for the whole ? 

119. What must I pay for 43 shares of bank stock, 
at an advance of 7f per cent on the par value, which 
is $250 per share ? 

120. What is the value of $9500 of stock, at 25 per 
cent advance ? at 19} per cent, discount ? at 50 per 
cent below par? 
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121. When a dividend of 4i per cent was declared 
on Eastern Rail Road stock, how much was received 
by a man who owned 27 shares, the par value being 
$100 per share ? 

116. Duties are imposts levied by govemnient on 
ffoods imported into a country. A specific duty, is a 
fixed amount charged without reference to the cost of 
the article. An ad valorem duty, is a certain per- 
centage charged on the cost of the merchandise before 
importation. Before computing duties, certain deduc- 
tions are made. 

For leakage and breakage^ 2 per cent, is allowed 
on all merchandise paying duty by the eallon, con- 
tained in casks; 10 per cent, on all beer, ak, and por- 
ter, in bottles, and 5 per cent on all other liquors in 
bottles. 

Draft is an allowance made for waste. The foUotv- 

ing is the present leral rate. On all packages weiffhinj^ 

Icwt or less, lib. lOcwt or less, 4lb. 

2c wt " 21b. 18cwt " 71b. 

3cwt. «« 31b. more than 18cwt 91b. 

Tare is an allowance made after deducting the draft, 
for the weight of the box, cask, or other article, in 
which the merchandise is contained. The weight 
before making the deductions, is called the gross 
weighty — after the deductions are made, the net 
weight. Duties are computed on the net weight 

122. What is the duty on 5cwt 3qr. lllb. of cur- 
rants, the tare being 12 per cent, and duty 3 cents a 
pound ? 

123. What duty must be paid on 150 blankets, pur- 
chased in England at 94 cents each, supposing tnem 
subject to an ad valorem duty of 26 per cent ? 

124. What is the duty on 1561b. of chocolate, tare 
10 per cent, duty 4 cents a pound? 

125. At 40 per cent ad valorem, what will be the 
duty on 125 pounds of sewing silk, purchased in Lyons 

at 92.75 per pound ? 
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126. What is the duty on 459gaL 2qt. of wine, at 
85ct8. a gallon, leakage 2 per cent. ? 

127. What would be the duty on 7 casks of olive 
oil, averaging 32 gallons per cask, if the oil is worth 
78 cents a gallon in Florence, and is subject to a duty 
of 30 per cent ad valorem ? 

117. Loss AND Gain are frequently estimated by 
percentace. 

In order to find what per cent is gained or lost by 
any transaction, we first find what part of the 
original value is equivalent to the gain or lossj 
(§ yO, Ex. 1 — 60,) and reduce the fraction repre- 
senting that party to hundredths. Thus, if I sell 
merchandise that cost $12, for $19, my gain will be 
$7, which is ^ = .58} of the prime cost 

128. How much per cent, do I gain, by selling at 
90 cts. a pound, tea mat cost me 75 cts. ? 

129. Bought 15 yards of broadcloth at $3.75 per 
yard, and sold the whole for $67.50. How much, and 
what per cent did I gain. 

130. A mercantile firm with a capital of $20000, 
lost $3000 in one year bv bad debts. What percent- 
age of their capital did they lose '( 

131. When sugar is $6.50 per cwt, what must be 
the price per lb. to gain 40 per cent. ? 

132. Anthracite coal is usually sold by the ton of 
22401bs. What per cent, is lost by those who pay the 
regular market price, for a ton of 2000lbs. ? 

133. One miller asks me the same price for Icwt. 
of buckwheat flour, as another asks for lOOlb. What 
per cent should I lose by purchasing of the latter 1 

134. Bought 13cwt. 3qr. 17lb. of cofiee, at 9icts. a 
pound, but it having been damaged, the whole was sold 
for $125. How much, and what per cent, was the 
loss? 

135. A bankrupt lias property worth only $2700, to 
meet his debts, which amount to $3600. What per 
cent of their claims will his creditors lose ? 

136. If a merchant makes $3000 ^ n^^^*^^^^ ^ 

12* 
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capital of tlSOOO, what per cent of his capital are 
his annual profits ? 

187. A flour speculator bought wheat at $IJ30 jper 
bushel, which he was obliged to sell for 95et& a bushel 
What per cent, did he lose ? 

138. If the wheat in the last example had been ioU 
at $1.50 per bushel, what would have been the gain 
per cent ( 

139. What per cent is gained by selling sugar that 
cost $5 a cwt, at 6 cents a pound T 

140. If the census of a town in 1830 was 3500, and 
in 1840 it was 4000, what per cent was the increase 
in ten years ? 

118. Interebt is the allowance of a certain per 
cent for the use of money. The Principal is the sum 
on which interest is paid. The Bate is the percentage 
paid annually. It is regulated by statute, the usual 
rate being 6 per cent/ The Amount is the sum of 
principal and interest 

In simple Interest^ the interest is not allowed to in 
crease the principal. In Compound Interest^ the in- 
terest is added to the principal as it becomes due, and 
interest is afterwards computed on the amount 

141 — 150. At .06 per annum, what is the annual in- 
terest on $300; $450; $2.75; $98; $762; $119.50; 
$87.35; $49; $115; $630? 

151 — 160. At 5 per cent what is the yearly interest 
on $400 ; $700 ; $2000 ; $1.18 ; $ .68 ; $4.30 ; $18.50 ; 
$345; $53.40; $187? 



• In each of the New England States, in New Jersey, Pennsyl- 
vania, Delaware, Maryland, Virginia, North Carolina, Tennessee, 
I^ntucky, Ohio, Indiana, Illinois, Missouri, Arkansas, and the 
District of Columbia, and on U. S. notes, the rate is 6 per cent. 
In New York, South Carolina, Michigan, Wisconsin, and Iowa, 
it is 7 per cent. In Georgia, Alabama, Mississippi, and Florida, 8 
per cent. In Louisiana, 5 per cent, thotigh the bank interest is 
.06, and conventional interest may be as high as .10. In Maryland 
the interest on tobacco contracts is .08. In Mississippi, Missouri, 
and Arkansas, the interest by agreement may be as high as .10, 
and in Illinois, Wisconsin, and Iowa, as \i\gh «l« A%. 
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161 — 170. When the rate is 8 per cent, what is the 
annual interest on $125 ; $375; $8.75; $625; $4,125; 
$291 ; $48.69 ; $880 ; $12.34 ; $75.90 ? 

171 — 180. At the rate of .07, what is the yearly in- 
terest on $130; $45.25; $14.60; $91; $800; $.97: 
$450; $162.83; $47.50; $33.87? 

181 — 190. At the rate of 4J per cent., what is the 
interest on $729.50 for 1 year ; 2 years ; 7yr. ; 4.5jrr. ; 
«iyr-; ^yr.; Ayr.; .625yr.; 5.875yr.; ||yr.? 

191 — ^200. The rate being 6J per cent., what is the 
interest on $847.20 for lyr.; 2yr. 3mo. (2iyr.); 7yr. 
6mo. 15dy. (7jjyr.) ; 9mo.; 11 mo. lOdy. ; 5jrr. 8mo.; 
3yr. 9mo. 18dy.; 4yr. 24dy. ; 8yr. 7mo. ; 6yr. 5mo. 
20dy.? 

119. We obtain the interest on any sum for 1 year, 
by multiplying the principal by the rate, (§ 118, 
!!•.) Aiid the interest for any number of years, 
(§ 4A0 may be obtained by multiplying the interest 
for 1 year hy the number of years. By this method 
of computing interest, months and days must be re- 
duced either to the decimal, or to the fraction of a 
year, (§ 09» No. 4,) as in Ex. 181 — 200. Hence, the 

GENERAL RULE FOR INTEREST. 

Multiply the timCf {expressed in years and parts 
of a year^ by the annual rate, and multiply the 
principal by this product. 

In the following examples the rate of 6 per cent is 
to be always understood, unless some other is ex- 
pressed. 

201—210. What is the interest on $100 for 3yr. ; 
5y. 6mo.; llmo. 27dv; 7yr.Smo.; Imo. 15dy.; 2yr. 
4mo. 15dy. ; 7mo. lOdy. ; 13yr.; 7mo.; 5yr. 5dy.? 

211—220. What is the interest on $950 for 6mo.; 
llmo. 5dy.; 7mo. 18dy. ; 3mo. lOdy.; lyr. Smo. ; 
5yr. 5mo. ; 8yr. 2mo. 18dy. ; 2yr. 7mo. 25dy. ; lOmo. ; 
9yr. 24dy. ? 

221—230. Find the interest on $2000 for 12 days ; 
27dy.; 2mo. 21dy. ; 5mo. 13dy. ; 3yr. 5ro'>.; lyr. 
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9mo. ; 8mo.; 7mo. 15dy. ; 6yr. 2mo. My.; 4yr. 

llmo. 

231—240. Find the interest on $375 at 5 per cent,, 
for 2mo. 12dy. ; Imo. 15dy. ; 6mo.; 4yr. Smo.; 
17yr.; 20yr.; Syr. 4mo. 7dy.; 11 mo.; Syr. 3mo. 
27dy.; Syr. 

241—250. What is the interest on $450 at S per 
cent., for 7yr. ; 5mo. ; 12yr. 6mo. ; 9rao. 24dy. ; 3yr. 
7mo. 15dy.; 2yr. llmo.; lOmo. lOdy.; 4mo. 27dy.; 
6yr. 3mo. ; 5yr. 4mo. 3dy. 1* 

130. If the rate is .06 for one year, for one month 
it will be y'|j as much, or .005 ; for 6 days, or i of 1 
month, it will be | as much as for one month, or .001. 
For 1 day it will be J as much as for 6 days, or | of 
.001 = -^-^Kji. Then for 17 days it will be ^ijfj for 
29days jlju, and generally as many dOOOths of the 
principal as are equivalent to the number of daySj 
if we estimate each year a/ 12 months^ and each 
month at 30 days. Hence the 

BANK AND BUSINESS RULE. 

Multiply the principal by the number of days^ 
{allowing 30 days to each monthy) and divide by 
6000 ; the quotient will be the interest at 6 per cent. 
Cancel before multiplying, if possible. 

For any other rale than 6 per cent., multiply and 
divide as above, and take as many sixths of the re- 
sult as are equivalent to the number of per cent. 
For 5i per cent,, take 5 J sixths, or \\ ; for 7 per 
cent,, take \ ; for .04|, take 4isixths, or ^. 

251—260. Find the interest on $500 for 33 days ; 
63dy. ; 93dy. ; 123dy. ; 3mo. ; 5mo.; 7mo. ; llmo; 
6mo. 18dy. ; 4mo. 27dy. 

- - ■ 

* The following is a very convenient General Rule. To find 
the interest of any principal at 6 per cent. : To one half as ma7iy 
cents as there are mo7iths, add one sixth as many mills as there are 
days, and the sum will be the interest o/" $1. Multiply the interest of 
ONE dollar by the number of dollars in the principal, and the product 
trill be the interest required. 
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361 — ^270. Compute the interest on $350 for 228dy.; 
9mo. 15dy.; Syr. 3mo. ; 3yr. 7mo.; lyr. 3mo, 18dy. ; 
6mo. 24dy.; 11 mo. 13dy. ; 4yr. 6mo. ; 2mo. 3dy. ; 
9mo. 8dy. 

271—280. What is the interest on $100 at 7 per 
C^nt, for 04dy. ? 64dy. ? 124dy. ? 6mo. t 3mo. T lyr. 
7ma. ? 3jrr. 5mo. 7 2yr. 2mo. lldy. T 4mo. 15dy. ? 7mo. 
28dy. I 

281—200. What would be the mterest on Exs. 271 
— 280 at 5 per cent T 

291 — 300. What would be the interest on Exs. 251 
-^260 at 8 per cent. 1 

191. Partial PATMENts. It is customary for any 
person who borrows money, to give in return a written 
promise to pay the amount borrowed, Mrith interest 
Such a writing is called a, promissory note. 

Whenever any part of the note is paid, an endorsement is made 
on the back of the note, stating the amount and time of pajrment 

When partial payments have been made upon notes that are 
settled within a yttar from their date, it is cnstomaiy to compute 
interest upon the whple note, and also on each payment, until the 
time of settlement, and deduct the amount of the pajrments and 
interest from tiie amount di the principal and interest This 
would be an equitabU rtde Ibr aU periods of time, but the follow- 
ing is the 

LEGAL RULE .♦ 

If any payment exceeds the interest duLe, deduct it 
from the amount due at the time^ and compute in- 
terest on the balance. If the payment is less than 
the interest f reserve the excess of interest (to be added 
to the succeeding interest) and continue the interest 
on the former principal. 

EXAMPLE FOR ILLUSTRATION. 



$1000.00 {Philadelphia, March 4th, 1841. 

For value received, I promise to pay John Smith, or 
order, one thousand dollars on demand, without defal- 
cation^ William Bkown. 



* See Johnson's Chancery Reports, \oVV,^.Vl. 
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December Ist, 1841, received f 76^. July 17th, 1849, leeorpd 
$16JM). August 18th, 1843, received $30^, December Udii 
1848, received $600.00. January 3d, 1844, received f 160iNI. What 
was due on the note, Aug. 18th, 1844T 

First principal, on interest from March 4, 

1841 $1000.00 

Interest to Dec. 1, 1841, (8mo. 27dy.) • 44^ 

Amount, $1044.50 

First payment, exceeding the interest due, 75.00 

Balance for a new principal - . . 969.50 
Interest from Dec 1, 1841, to July 

17, 1842, (7mo. lOdy.') - 36-62 

Second payment, less tnan interest 

due 16.50 



Excess of interest - -21.02 

Interest from July 17, 1842, to Aug. 

18, 1843, (13mo. Idy.) - - 63.18 

Interest due Aug. 18, 1843 - 84.20 
Third payment, less than interest 

due 30.50 



Excess of interest - - 53.70 

Interest from Aug. 18, 1848, to Dec. 

11, 1843, (3mo. 23dy.) - -18.26 71.96 



Amount due Dec. 11, 1843 - - 1041.46 

Fourth payment, exceeding the interest due 500.00 

Balance for a new principal - - - 541.46 
Interest from Dec. 11, 1843, to Jan. 3, 1844, 

(23dy.) 2.07 



Amount due Jan. 3, 1844 - . . 543.53 

Fifth payment, exceeding the interest due 150.00 
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Balance for a new principal - . - 393.53 
Interest from Jan. 3, 1844, to Aug. 18, 

1844, (7j^o. 15dy.) .... 14.76 

Amount due Aug. 18. 1844 - - $408.29 
139. Examples for the Pupil. 



301. $500.00 Worcester, July 4, 1844. 

For value received, I promise to pay William Mason, 

or order, five hundred dollars on demand, with interest 

John Winter. 

Eodorsements. Sept 5, 1844, received $97.25. June 3, 1845, 
received $15.75. Aug. 1, 1845, received $217. What was due 
Jan. 1, 1846J 

302. $862.50 Boston, May 5, 1846. 

For value received we promise to pay Brown & 
Oliver, or order, eight hundred and sixty-two dollars 
and fifty cents, on demand. Mason & Thomas. 

Endorsements. Sept 29, 1846, received $17.00. April 17, 1847 
received $27.60. Dec. 13, 1847, received $800. How much was 
dae on the settlement of the note, Sept 3, 1848 1 

303. $1000.00 New York, Jan. 1, 1847. 

For value received, we promise to pay (Jeorge Ap- 

pleton, or order, one thousand dollars on demand, with 

interest at 7 per cent. James Thompson & Co. 

Endorsements. Sept 25, 1847, received $243.60. Dec. 13, 
1847, received $15.89. May 6, 1848, received $34.75. What was 
daeOctl, 18481 

133* Compound Interest. 

It is sometimes stipulated that the interest shall be 
paid quarterly, semi-annually, or annually. If not paid 
at the specified time, the interest is adaed to the prin- 
cipal, and the amount is regarded as a new principal, 
on which the next interest is to be computed. Interest 
calculated in this manner is called compound interest. 

To find the amount of any sum at compound inte- 
rest, whenever the interest becomes due^aad it to th& 
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firineipalf and eonsickr the amount as a new pm- 
eipal, as in the following example. 

What 18 the amount of $280 (or 1 v% lOmo. 22dyn 
the interest being payable semi-anniialfyT 



280 

.08 rate for 6 mo. 



8.40 
280 

288.40 amt for 6ma 
.08 



a6520 
288.40 



207.052 amount for lyr. 
.08 



8.91156 
297.052 



805.963 amt. for l}nr. 6mo. 
0236 rfite for 4mo. 22dy, 



7.2207268 
305.963 



313.183 amt for lyr. lOmo. 22dy. 



As the in- 
terest is .06 
per year, it 
will be .03 
for 6mo. In- 
creasing the 
principal by 
the interesti 
each time it 
becomes due, 
we find that 
$280 in Ijrr. 
and 6mo.wilI 
amount to 
$305,963. 
For the re- 
maining 4 
mo. 22dy., 
the rate is 
.0236, and 
the interest 
is .0236 X 
305.963 = 
7.2207268, 
which added 
to $305,963, 



gives the whole amount desired. 

In adding the interest, the result may usually be ob- 
tained with sufficient accuracy, by rejecting all deci- 
mals below the place of mills. 

194. Examples for the Pupil. 

804 — 810.. Find the amount of each of the following 
sums for lyr. lOmo. 22dy., inleresl ^yable semi-annu- 
aJJjr. $200; $1 50 ; $375 ; $500 ; %W .% \ ^^-TiSiN ^A\, 
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31 1 — 815. Find the amount of $180, interest pa3^ble 
lemi-annoally, at 5 per cent per annufn, for lyr. ; 2yr. 
Qmo. ; 3yT. 3aio. 18dv. ; lyr. 9ina ; lima 27dy. 

316—^320. Find the compound iniertsi* of (500 
for 4yr., at 5 per cent ; Syr. 7nK>. at 4i per cent ; 
6yr. at 6 per cent ; 2yT. lima 15dy. at 7 per cent ; 
Syr. 3ma 18dy. at 4 per cent — the interest pa3^ble 
annnally. 

19S. Pboblbks in Interest. 

L TO FIND THE RATE. WHEN THE PRINCIPALt INTEREST, 

AND TIBIE ARE GIVEN. 

The unknown quantity in this problem, is the 
number of per cent The value of the unknown num- 
ber of per cent (the interest,) is given, and to find the 
number of per cent, (§ ffff,) we must divide the 
given interest by the interest at oke per cent, for the 
given time. 

321. If I pay $37.50 for the use of $500 lyr. 6mo., 
what is the rate per cent ? 

322. If the interest of $400 for 2yr. Smo. is $40.50, 
what is the rate per cent ? 

323 — 330. At what rate per cent will $100 yield 
$100 interest, in 16yr. Smo. T— in 20yr. ?— in 25yr. ? — 
22^yr. ?— in 14?yr. f— in 12yr. 6mo. f— in 18yr. 9mo. T 
— in 16yr.? 

n. TO FIND THE TIME, WHEN THE PRINCIPAL, INTEREST, 

AND RATE ARE GIVEN. 

The unknown quantity in this problem, is the num- 
ber of years. The value for the unknown number of 
years, (the interest,) is given, and to find the number 
of years, (§ SS,) we must divide the given interest 
by the interest for one year at the given rate, 

331. In what time will $1500 at 7 per cent., yield 
$420 interest t 



* The interest may be found by deducting the principal firom 
AeanumttL 

13 
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833. In what time will $900 amonnt to $1044 at 6 
per cent, simple interest ? (How do you find the b- 
teresty if you know the amount 1) 

833. A note for $500 amounted at its settlement to 
$610. How long was it on interest, the rate being 5 
per cent ? 

334 The interest on a note of $750 was $42.50, 
and the rate was .06. What was the time? 

335—340. To double any principal, there most be a 
gain of igt, or 100 per cent Tnen in how many 
years will any investment be doubled at 6 per centY 4 
per cent ? 5 per cent ? 7 per cent T 5J per cent T 6} 
per cent ? 

ni. TO FIND THE PRINQPAL, WHEN THE TIME, RATE, 
AND INTEREST ARE GIVEN. 

The unknotan quantity in this problem, is the num- 
ber of dollars that will vield the given interest. To 
find the number of dollars^ (§ 889) divide the given 
interest by the interest of one dollar for the given 
time, 

341. What principal at 6 per cent., will yield $150 
in 18 months? 

342. If a man's property is all invested at 5 per 
cent, what is he worth, supposing his income to be 
$1375 per annum? 

343. If a man's property yields 5J per cent interest, 
and his annual income is $1093.12), what is he worth? 

344. What fund at 6 per cent will support a charity 
school, the annual expenditure being $1575 ? 

345—350. How much money at 5i per cent will 
yield $1200 in 2yr. 6mo. ; 3yr. ; lyr. 8mo. ; 9mo.; 
4yr. 3mo. ; 2yr. 11 mo.? 

IV. TO FIND THE PRINCIPAL. WHEN THE TIME, RATE, AND 

AMOUNT ARE GIVEN; OR TO FIND THE PRESENT WORTH 

OF A DEBT DUE AT SOME FUTURE TIME. 

The unknown quantity in this problem, is the num- 

her of dollars that will amount to the g^ivetv sum in the 

given time. To find the numher oi doW^ct^ VJ^ 
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divide the given amount by the amount of one dol- 
lar for the given lirne. 

351. What sum of money at 6 per cent, will amount 
,o S537.50 in lyr. 3mo. ? 

352. What ia ihe present worlh of $1399.50 due in 
2yr. 4mo. 15dy., if money will yield 7 per cent in- 
terest 1 

353. What sum of money at 8 per cent, will amount 
to $3201 in 3yr. 8mo. 1 

354. When money yields but 5 per cent interest, 
what is the present worth of $5316.84 due in lyr. 7mo. 
6dy.? 

355—360. What is the present worth of $2000 due 
in lyr. 6mo. 1 in Syr. ? Syr. 3mo. * 9rao. t llmo. 24dy.T 
lyr, 5mo. 19dy, ? 

136. Discount is an allowance made for the pay- 
ment of money before it is due. 

In the settlement of accounts between individuals) 
the discount is usually found by subtracting the present 
worth, (found by Prob. IV., § 135,) from the amount 
of the debt, 

361, What discount should be made for the payment 
of a debt of $900, lyr. 9mo. before it becomes due^ 

362, If I am to receive 7 per cent, of the amount 
of my purchases, and if I have received $1750 to pay 
for the whole amount of purchases and commission, 
how much may I retain for my commission f 

363. If I gain 25 per cent on the original cost of 
merchandise by selling it for $1718.75, what is the 
amount of gain? 

364. When money is worth 7 per cent., what dis- 
count should be made on $700 paid 9mo. 27dy. before 
it becomes due? 

365—370 What discount should be made on 31500 
due in 2yr.? in 9mo.^ lyr. 6mo.? 8mo. ISdy.? 3yr. 
3mo. ? lyr. 4mo. ? 

137. Bank Diecodnt is the same as Bank Interest 
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di]rs,) " aAer date.** If the bank accepts and diteounU a note, the 
interest is computed on the face of the note* until the time when 
it becomes due, and deducted from the face of the note. 

A note discounted at bank, is not usually considered as doe 
until 3 days after the time specified for its payment Thus a note 
for $500, dated Mav 4, and payable in 90 days after date, need not 
be paid until 93 days after May 4. The 3 additional days are 
called days of grace. 

Therefore, to determine the amount that will be re- 
ceived upon a discounted note, deduct from the faa 
qf the fwtey the bank interest for three days mors 
than the time that mil elapse btfore the specified 
time of payment. 

371. A note for $2000 payable in 30 days, was dis- 
counted at a bank. What was received for the note? 

372 — 376. What would be received for the follow- 
ing notes, if discounted at a bank ? 



$500. Worcester, July 81, 184a 

Ninety days from date, I promise to pay 
Jacob Murray, or order, five hundred dollars, for value 
received. James Willson. 

$375. Salem, Oct. 15, 1848. 

Thirty days from date, we promise to pay 
Charles Adams, or order, three hundred and seventy- 
five dollars, for value received. 

Matnard & Kino. 



$187.50. Philadelphia, Aug. 18, 1848. 

For value received, I promise to pay Mar- 
chant & James, or order, one huncured and eignty-seven 
^ dollars, in sixty days after date, without defalca- 
tion. George Waite. 



$750. Portland, Sept 5, 1848. 

Pour months from date, I promise to pay 
Simeon Martin, or order, seven hundred and fifty dol- 
lars, value received. J. M. Lawson. 

III ^ — . ^ 

** The fauof a note is the amount tot 'wYiKOcl \Xift iio\» S* ^^«&. 
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$462.75. Baltimore, Aog. 1, IS4B. 

Ninety days firom date, for Taloe receiTed, 
Ire proniiae to fmj Marcus ^HUis, or order, four hun* 
dred and sxty-two -^ doDars. 

Jackson & Ellis. 

377 — 391. What would be receiyed for each of the 
above notes, if discounted at 5 per cent.? at 7 per 
cent. ? at 8 per cent ? 

392. What is the value of a note at 30 days for 
$8750, discounting at 5i per cent. ? 

393. What is the value of a note at 60 days, for 
$1200, discounting at 4} per cent T 

394. What is the value of a note at 90 days for 
$975, discounting at 4^ per cent T 

395. What is the value of ^ of | of a note at 130 
days, for $2000, discounting at 5} per cent ? 

396. What is the value of a note at 90 days for 
X63 17s. 6d., discounting at 4 per cent ? 

397. What is the difference between the equitable 
discount, (§ 196,) and the bank discount, on $487.50, 
for 63 days ? 

398. How much would be sained by purchasing 
molasses for $1600 cash, and selling it immediately for 
|2000, payable in 4 months — ^the Mechanics' Bank dis- 
counting the note at 5 per cent T 

399. What is the value of a note at 60 days, for the 
amount of the following bill ? 163§yd of silk, at 87i 
cts. a yd. ; 127iyd. India muslin, at 62ict a yd. ; 971 
yd. Alpacca, at 931 ct. a yd.; 225yd. merino, at 50ct. 
a yd. ; and 115fyd. printed lawn, at 37ict. a yd. 

400. Lowell, July 17, 1848. 
George Manning and Brothers^ 

Bought of William Simpson & Co. 
O^cwt. of sugar at 5ict a pound. 

81 barrels offlour at $4.62 j. a barrel. 

8.375cwt of cofke at 8|ct, a ipouud, 

13* 
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2cwt Iqr. 171b. of rice, at $3.50 a cwt 

13 boxes candles, each 32) lb. at 29|ct a pound. 
Received payment by note at 90 days. 

William Simpsoii & Co. 

How much would be received on the note> if dis- 
counted at 7 per cent. ? 

QUESTIONS ON CHAPTERS TL, VH., VnL, AND K. 

What is a Primk NumbbkI a composite nnmber? Name all 
the prime numbers less than 100. How can you teU whether any 
number can be divided by %, 6, 3, 9 1 How do you find Uie prime 
factors of any number? How do you determine whether any 
number is a prime 1 What is meant by a multiple T a common 
multiple 1 the least common multiple T How do we find the least 
common multiple of two or more numbers 1 Show that this pro- 
cess will give the least common multiple. What is a common 
divisor? the greatest common divisor t How do we find the 
greatest common divisor? Why do we proceed in this manner? 
What is cancelling ? How do you cancel ? When you have can- 
celled all the numbers in either the dividend or divisor, what must 
be put in their place ? When the divisor is a composite number, 
how may we obtain the quotient ? 

What are Fractiohs ? In how many different ways may they 
be read ? Show why each of these ways may be adopted. What 
is meant by the numerator? the denominator? the terms of a 
fraction ? What is shown by the numerator ? by the denominator ? 
How is the value of a fraction affected by increasing the deno- 
minator? the numerator? by diminishing the numerator? the de- 
nominator? What is a mixed number J How would you find 
what part 324 is of 187 ? Why ? 

What is RsDucTioir ? How do we reduce fractions to whole 
numbers? to mixed numbers? to decimals? Explain these re- 
ductions. What are proper fractions? improper fractions? When 
is a fraction greater than 1 ? less than 1 ? equal to one ? How 
would you write a decimal in the form of a fraction ? Explain 
the rule for reducing whole or mixed numbers, or decimals, to 
fractions. Explain the method of reducing compound to simple 
fractions ; fractions to their lowest terms ; fractions to a common 
denominator; complex to simple fractions; fractions 'to others 
having any given numerator or denominator. Explain the rules 
for addition, subtraction, multiplication and division of fractions. 

What are Infiwitk Decimals ? What is the repetend? How 
is it distinguished ? To what is every repetend equivalent ? Show 
that it is so. How then would you reduce any infinite decimal to 
a fraction ? How may addition and subtraction of infinite deci- 
mals, be performed without reducing l\\em Xo ^xawcXvoxw&'\ 
What are Coxfovvh Numbebs'^ "Repeal \\v^x^\^ ^i^^^xii 



^57. 
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j^Qe^; English MoneT; Troy Weight; ApoChecariei' Weighty 

r^^oinlapois Weight; Long Measure; Cloth Meafore; Square 

Measure; Cuhie Measure; DiyMeaanre; Liquid Measure; Cir- 

^^hr Measure ; Time Measure. How many shilliogs io a guinea 1 

-^ow many dollars in a poond sterling! How do we find the 

^rea* of a rectangular surface ? How many cubic feet make a 

^oot of wood, or a cord foot 1 How many cord feet in a cord 1 

How many cubic feet in a ton of round timber 1 a ton of square 

timber 1 a ton of shipping or storage 1 How do we find the solid 

contents of any rectangular solid 1 

For what purpose are each of the weights and measures used ! 
How many cubic inches in a half peck 1 in a common gallon 1 
in a gallon of milk or of malt liquor ? For what purpose is the 
hogsnead (measure) used ? How many degrees in a quadrant ! 
in a sign of the zodiac ? How many days in a leap year 1 What 
years are leap years 1 Repeat the number of dajrs in each month. 
In mercantile business how many days are considered as making 
a mondil In Chap. YIII., ^ 109, solve examples 8:11,816,810, 
830, 807, 800, 779, 780, 773, 784, and give your reasons for each 
step. 

Give, in your own language, a rule for reducing higher deno- 
minations to lower; lower denominations to higher; for com- 
pound addition; compound subtraction; compound multiplica- 
tion ; compound division. Explain each rule. Can fractions and 
decimals bis reduced by the same rule as whole numbers 1 

What is meant by Pbb Ceht. ! How do we compute any re- 
quired percentage 1 Why ? What is meant by commission ? in- 
surance? premium? policy? underwriters? taxes? stocks? the 
par value ? the dividend on a stock ? When is a stock said to 
be above par? below par? at a discount? at an advance? What 
part of the original cost is stock worth, that sells at 16| per cent 
below par? at 12^ per cent advance? at a discount of 17} per 
cent? at 25 per cent above par? What is meant by duties? 
specific duties? ad valorem duties ? draft? tare? gross weight? 
net weight ? In custom house business, what allowance is made 
for leakage and breakage ? for draft ? How do we find what per 
cent is gained or lost by any transaction ? 

What is Iktsbbst? simple interest? compound interest? 
What is the principal ? the rate ? the amount ? Give, in your 
own language, the General Rule for Interest? the Bank and Busi- 
ness Rule ? Show how each rule is obtained. What is a pro- 
missory note? an endorsement? What is the usual mode of 
computing interest on notes that are settled within a year from 
their date ? What- is the Legal Rule ? How do we find the 
amount of any sum at compound interest ? How do we find the 
compound interest ? 

How do you find the rate, when^he principal, interest, and time 

• The number of sqaare feet, rods, or acres, Ac, in any sur- 
fttce, is isMlled its area* 
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are given T the time, when the principal, interest, and rate an 
given t the principal, when the time, rate, and interest are givenl 
Uie principsd, when the time, rate, and amount are given 1 Ex- 
plain the reasons for each of these methods. 

What is Discount 1 equitable discount! bank discount? How 
do you find equitable discount! bank discount! What are days 
of grace ! How many days of grace are usually allowed ! 

X, ANALYSIS AND RATIO. 

1 38. Analysis is the examination of any propesed 
question^ to determine the proper method for its solu- 
tion. 

In every question, one or more things are given, 
(which are sometimes called the known quantities,) 
and one or more things are required. The required 
quantities are often called unknown quantities. 

If the value of one of each of the unknown quanti- 
ties can be found, the value of any number of them can 
be readily determined, (§ 3S.) Therefore, whenever 
there is any difficulty in solving a question, we should 
Jirst endeavor to find the vcuue qf one qf each un- 
known quantity. In most cases, this can be easily 
done by the method stated in § SS. 

The following may be given as the 

GENERAL RULE FOR ANALYSIS. 

First endeavor to find the value of one o/ each 
unknown quantity ^ and then by multiplication^ 
find the value of the required number. 

In every question^ express the operations that are 
to be performed, (as far as it is possible to do so,) 
and shorten your work by cancelling, whenever 
you can. 

Example. If 10 men can build a wall in 6 days, m 
what time could it be built by 15 men? 

The question is, " in how many days would 16 men 
build the wall V^ and we first find in how many days 
ONE matt would build it. 
It would take 1 man 10 times as \oti^ ^» \^ tc^sci^ ot 
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10 X 6 days. It would take 15 men only ^ as long 

2 2 

as 1 man, or tVof 1^ ^ • days, or— jr — s:4day» 

199* Examples for the Pupil. 

1 — 10. How long would it take 9 men to consume a 
stock of provbions, that would last 15 men 18 weeks ? 
How long would it take 10 men ? 6 men T 5 men ? 30 
men? 27 men? 45 men? 54 men? 90 men? 135 
men ? 

11 — ^20. If a stock of provisions is sufficient to sup- 
ply 36 men for 35 weeks, how many men would con- 
sume it in 6 weeks ? in 7 weeks? 30 weeks? 14 weeks? 
15 weeks? 21 weeks? 10 weeks? 28 weeks? 42 
weeks ? 63 weeks? 

21 — 30. If 15 men consume 70 pounds of provisions 
in a day, how many men would consume 1121b. in the 
same time ? How many would consume 42lb. ? 1401b. ? 
281b. ? 841b. ? 1261b. ? 56lb. ? 98lb. ? 8401b. ? 1961b. ? 

31 — 40. If 19 yards of broadcloth cost $85.50, what 
will be the cost of 13yd.? 27yd.? 84yd.? 53yd.? 
49iyd.? 6.875yd.? 99yd.? 37 J yd.? 3|yd.? \iydA 

41 — 50. How long will it take 13 men to eat a stock of 
provisions, tHItt 9 men can eat in 26 days ? How long 
will it take 6 men? 18 men? 26 men? 39 men? 36 
men? 24 men? 54 men? 78 men? 117 men? 

51 — 60. If it takes 3 yards of cloth that is 4 quarters 
wide, to make a coat, how many yards would it take 
of cloth 3 quarters wide ? 2 quarters ? 6qr. ? 5qr. ? 
8qr.? 4iqr.? |}qr.? 3iqr.? 5iqr.? 4Jqr.? 

61 — 70. If 9Jyd. of cloth that is 6qr. wide will make 
a cloak, how many yards would be required, that is 
5Jot. wide? 7qr. wide? 8qr. wide? 4qr. wide? 6Jqr. 
wide? 7|qr. wide? 3iqr. wide? 4|qr. wide? 9qr. 
wide? 71qr. wide? 

71_80. If 4J acres of land cost |28.12i, what is 
the price of 3 acres? 7 acres? 51 A.? 6iA.? lllA.? 
19A.? 95AJ 17j%A.l 8.25A.1 \\k^ 
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81 — 00. A man can do a piece of work in Oi days, 
by working 8 liours a day ; liow many days will it 
take tiim, if he works 5 tiours a day? 4 hours? 2b.1 
6h. ? 12h. ? 9h. ? 3h. ? 7h. T lOh. ? 12|h. ? 

91 — 100. When a post 12 feet high casts a shadow 
of 9^ feet, how high is a post that casts a shadow of 12 
feet? 18ft.? 9ft.? 3ft.? 7ft.? 8.9ft.? 4ift.? lift.? 27ft. 1 
162ft ? 

ISO. Ratio is the relation which one quantity 
bears to another. It is expressed by the quotient of die 
first quantity by the second.* Thus the ratio of 4 to 
5 is j; of 11 to 15 is*}}. 

. The ratio of two numbers may be indicated by either of the 
methods adopted for expressing division, (§ 47 ») as f , 8 -r 4i 

3 : 4. The latter method is usnally employed, thus : 

12 : 7, 4:9, 16 : 8, 1 : 6, 

which may be read, the ratio of 12 to 7, or 19 ia to 7 ; the ratio of 

4 to 9, or 4 M to 9, Ac, 

The first term of any ratio is called the antecedent, the second 
term the consequent. 

If the ratio of two numbers of different denominations is re- 
quired, they must both be reduced to the same denomination. Thus 
the ratio of 151b. to 2cwt, is not ^f, but it is the same as the ratio 
of 161b. to 2241b., or 16 : 224. ^ 

• I have adopted the English definition of ratio, as morg philoso- 
phical and more intelligible than the French. If I am asked " what 
is the ratio of 3 to 4 V* 3 is evidently the number concerning 
which an answer is expected, and the proper answer would be, 
"3 is J of 4." 

The common definition of ratio, as the quotient of the second 
quantity by the first, probably arose from the custom of making 
the fourth term in proportion the unknown term. But even this 
custom, when properly regarded, favors the position of the English 
writers. For example, taJke the proportion 

3 : 4 : : 7 : — 

The ratio of the second term to the first, is the same as the 
ratio of the fourth to the third. But 4 is | of 3, therefore the fourth 
term must be ^ of 7. In such instances it is not the direct ratio 
of 3 to 4, but the inverse ratio of 4 to 3, that is taken into conside- 
ration. 
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131* Examples in determining Ratio. 

lOi— 110. Write the ratio of 7 to 9; 15 to 3; 8 to 
11; 1 to 4; 25 to 37; 40 to 35 ; 100to25; 33 to 44; 
33 to 13 ; 10 to 100. 

Ill — 120. Write in the form of a fraction, the ratio 
of 3 to 5; 11 to 2; 1 to 8; 8 to 17; 6 to 4; 13 to 7; 
6 to 14 ; 18 to 10 ; 4 to 8 ; 8 to 4. 

121 — 130. Reduce to a decimal, the ratio of 1 to 2 ; 
3 to 4; 4 to 3; 7 to 8; 8 to 5; 8 to 3; 1 to 8; 15 to 
16 ; 19 to 16 ; 13 to 32. 

131 — 140. Reduce each of the following ratios to 
its lowest terms. 4 to 8 ; 2 to 10 ; 15 to 20 ; 18 to 
30; 42 to 14; 81 to 9; 45 to 27; 117 to 156; 143 to 
78 ; 95 to 171. 

141 — 150. Express in the form of a fraction, the 
ratio of 3s. to Je5 ; 7s. 6d. to £l ; 2s. 6d. to .£1 5s. ; 
2yd. to7in.; 1ft 6in. to 5yd.; Ir. to 2ft. 8in.; $9 to 
50 cents ; 12ict. to $1 ; 16§ct to $1 ; $4.50 to $2.25. 

151—160. What is the ratio of 13s. lid. to Je2j; 
J64.625 to .5d. ; 13dwt. 12gr. to lOoz. ; 21b. loz. to 3oz. 
7dwt ; 29 to 73 ; 19gr. to 73 ; 4cwt. to 3qr. ; 1.5cwt. 
to 8T. 2 Jcwt ; Ibu. to 5qt. ; 7bu. 3pt. to 7qt. 

161 — 170. What ratio expresses the part that 8 is 
of 11 (& 70, Ex. 1—50) ? 3, of 5 ? 16, of 10 ? 2, of 4 ? 
Iqr., of Icwt ? 3qr., of 2cwt. ? Icwt. 2qr., of 7cwt. 
Iqr. ? 14T., of 14lb. ? 53, of 3fc ? 2s. 6d., of 9d. ? 

171—180. What part of 19dy. 7h. 25min. is 3h. 
15min. ; 9h. 30min. ; 2dy.; lldy. 7h. ; 8min. 30sec. ; 
Imo. ; Imo. ; .4375dy. ; 2mo. lldy.; 5}^Jdy. 

1 33. The work of analysis may often be abbrevi- 
ated by the use of ratio, as in the following example. 

If a locomotive goes 57 miles in 3 hours, how far will 
it go in 8 hours ? 

The answer may be obtained by the general rule 

in § 138. Or, as 8 is | of 3, in 8 hours it will 

go i of the distance that it goes in 3 hours, which 

. 8 X 57 

w g-j^ J = 8 X 19 = 152 miles. In other words, 

the ratio of B hours to 3 hours, is the same a^ \.Vv^ '(^lv<^ 
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of the distance travelled in 8 hours, to the distant 
travelled in 3 hours. 

1 33. Examples for tbb Pupil. 

Solve the following examples, by determining the 
ratio which the unknown quantity will bear to 

the GIVEN QUANTITY. 

181 — 190. If a man travels 100 miles in 5 days, how 
far will he so at the same rate, in 10 days ? in 40 
days ? 2dy. f lldy. ? 9Jdy. ? 8.7dy. ? 7idy. f 12.05dy.? 
.875dy.? H^y.t 

191 — 200. A wall was built by 36 men in 8 months; 
how many men could have built It in 6mo ? in 4mo. 1 
9mo. ? 2mo. ? 3mo. ? 12mo.? 18mo. ? 16mo.? 72mo.? 
36mo. ? 

2(n— 210. If the freight on a lot of goods is $14 for 
45 miles, how much would it be at the same rate, for 
18 miles? for 15m.? 40m.? 90m.? 37Jm.? 19^m.? 
32>. ? Sl^m.? 14jm.? 36.81m.? 

211—220. If jeo = $40, what is the value of £6.5? 
of £5.25? £191? £47.8625? JESjJ ? £10 5s. ? £8 3s. 
3d.? 10s. 9d. 3qr. ? £81 ? £1 lis. lid. ? 

221—230. If $40 = £9, what is the value in English 
Money of $100 ? $87.50 ? $36 ? $28.64 ? $444 J ? $97i ? 
$350 ? $625 ? $98.33 ? $37i ? 

231 — 240. How much wheat at $1.20 a bushel, must 
be given in exchange for 90 barrels of flour, at $4.75 
per barrel ? at $4.50 per bbl, ? at $5.25 ? $4.87 J ? $51 ? 
$5i ? $6 ? $5.50 ? $5i ? $5.62i ? 

241—250. The shadow of a stick, that is 5fl. 6in. 
high, measures 3ft. 4in. What is the height of a tree, 
whose shadow, at the same time, measures 75ft. ? of a 
tree whose shadow is 50ft.? 100ft.? 80ft.? 62ift.? 
95ft.? 83.75ft.? 120ft.? 87|ft.? 99ft.? 

134. Reduction of Currencies by Ratio. 

In most parts of the. United States, the English deno- 
minations of money are still employed to some extent. 
But the value of the pound differs in diflferent places, as 
ivj'JJ be seen by the following Ta\Aes. 
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ENOUSH. OR STERLING MONET. 
£1 x= $V- $1 = ^ro = 4s- 6d. 

CANADA CURRENCY. 

Used in Canada and Nova Scotia. 
fil = $4 $1 = £4 = 68. 

NEW ENGLAND CURRENCY. 

Used in N. E., Virginia, Kentucky, and Tennessee. 
£1 = |3i. $1 = £j% = 6s. 

NEW YORK CURRENCY. 

Used in New York, Ohio, and N. Carolina. 

£1 s ^i. $1 =r Xf = 8s. 

FENNSYLVANIi^ CURRENCY. 

Used in Pa., New Jersey, Delaware, and Maryland. 
£1 zTz |2f . f 1 = j^l = 7s. 6d. 

GEORGIA CURRENCY. 

Used in Georgia and South Carolina, 
jei = $4f . $1 = £^jf = 4s. 8d. 

EzAXPLxs. Reduce £b 7s. 6d., Pa. currency, to Federal Money. 

£6 78. 6d. = £6.376. As* j£l = $§, in any number of pounds 
there will be | as many dollars as pounds, and j of 6.876 is V. 
The answer is therefore $ V = $14.33}. 

Reduce $87.60 to N. E. currency. 

As $\ = £.8, in any number of dollars, there will be /q as 
many pounds as dollars, and .3 of 87.60 is 26.26. The answer is 
therefore £26.35 = £26 6s. 

1 3tS. Examples for the Pupil. 

251 — 260. Reduce $125 to each of the foregoing 
currencies ; $93.75 to N. E., N. Y., Pa., and Ga. cur- 
rencies. 

261 — ^270. Reduce to Federal Money, Jei7 9s. 3d. 
of each of the foregoing currencies ; £9 5s. 8d. of N. 
E., N. Y., Pa., and G. currencies. 

271—280. Reduce $72.25 lo eacVv cJ \Vv^ fex^%«5?ccist 

14 
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currencies; $4^ to each of the United States cur- 
rencies. « 

281— 2«0. Reduce to Federal Money, 7s. 6d. of 
each of the foregoing currencies; £1 3s. Od. of each 
of the U. S. currencies. 

291—300. What part of £1 sterling, is £l of each 
of the other currencies ? Then what is the value of 
£9 2s. lid., in each of the other currencies? 

136. Reduction of Sterling Monet» at a PKBiamf. 

Although the English pound is usually estimated at 
$4}, it is actually worth about $4.87. Therefore, to 
cancel a debt of £1 in England, an American mer- 
chant would be obliged to remit more than $4^. 

This sum, ($4f,) is called the par value of J^l, and 
the percentage required ^tbove the par value, is called 
the premium of exchange. Thus, when exchange on 
England is at 10 per cent, premium, (or 10 per cent 
above par,) £1 = 1.10 x $4J, and $1 = £f% -r 1.10, 
(§ 1 15): when at 7J per cent, premium, £1 = 1.07i 
X $4|, and $1 = jE^tj "^ 1.07 J. Hence, 

TO REDUCE ENGLISH MONEY TO FEDERAL MONEY. 

Reduce the money at its par value^ (S 134 — 
1 3S,) and multiply by such percentage oj the par 
value as will include the premium, 

TO REDUCE FEDERAL MONEY TO ENGLISH MONEY. 

Reduce the money at its par value, and divide dy 
such percentage of the par value as unll include the 
prem>ium. 

137. Examples for the Pupil. 

301 — 310. When exchange is at a premium of 9 
per cent., what is the value in Federal Money of £1 T 
jei5? £24? lis. 6d.? 9s. 4d.? 5s. lid.? £\^ 2s. 9d.? 
193. 7}d.l £9 9s.? £27 13s.? 
811—320. When exchange \s a\. xx ^xe.xcv\v«cv ^\ ^ 
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per cent., what is the sterling value of $100? $700? 
$350 ? $6.75 ? $28.50 ? $19.25 ? $79.80 ? $33.89 ? 
$1000? $1.33? 

321 — 330. At .08J premium find the Federal value 
of 3s. 9d.; 2s. 4d; 5s. 8d.; £2 lis.; £9 3s.; £16 
14s.; 19s.; £49; £1000; £4 2s. 7d. 

331 — 340. At 9| per cent, premium find the sterling 
value of $40 ; $7.25 ; $19| ; $27f ; $63| ; $142.50 ; 
$L75; $9|; $225; $800. 

138. P&ACTicEy OB, Abridgment by Ratio. 

It is often more convenient to multiply or divide by 
the part of a dollar virhich is equivalent to a given 
price, than to use the price itself, as in the following 
examples. 

At 37Jcts. a yard, what will be the price of 15yd 
of cloth? 37Jct. = $|, and 15 X $f = $V = $5f = 
95.62). 

At 31}cts. a bushel, how many potatoes can be 
bought for $6 ? 31 Jet = $A, and $6 ^ f/^ = 6 X V 
= »j6 = 19 j bushels. 
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1 39. Examples fob the Pupil. 

341 — 350. What is the cost of 14 yards of flannel, 
at 12Jcts. a yd.? at $.16f ? 25ct.? 31ict? 18§ct.? 
20cL ? 37ict ? 5Qct. 1 33ict % 40cl.1 
351 — 360. How many potatoes catv \>e >oovv^:^. Vs^ 
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185 at 13ict a buthelt at 163ctt 20ct? 26ctt SS^ctJ 
40ct? Met.? 37ictt 81ict? 18|ctt 

861 — 870. What is the price of 48 yards of Iiiibb 
at 60 centi a yardt at 76ct t 62ict ? Mjqt t 48}et! 
98ict. T S7ict. t 48|<^ t 80ct T OOct T 

871—880. In what time will a boy tarn fM, at M 
cents a day t at 75ctt OUctt M^ctt micLt OSIct? 
87ictt 48ict.t 80ct? 87ictt 

881—890. What must I give ibr 36 bosbeb of 
peaches; at 87ict. a bushel t at 60ctt 75ctt 87ict? 
62ict.t 56ict? 60ct? Slictt 80ct.? 68ictt 

801i"-40Q. How many yards of sheeting can be 
bought for 187, at ISict. a yard? at lOetr? 16jctt 
3fict.T SOctf 18ictT 87ict.T 40ct? 8Uct.f 8ict1 

144I* EjumplIis zir Complkz AiuLTsiSi 

Four men, working 18 hours a davi can do 4 of * 
job in 8 days ; how many hours a day must 8 men 
work, to do ^ the job in 11 dayst 

The question is, " how many hours a day most 3 
men work, to do i the job in 11 days?" We first en- 
deavor to find how many hours a day, or what pagt 
of 18 hours a day, one man must work, to do ohb jot) 
in ONE day. 

One man must work 4 times as long as 4 men, to do 
the same amount of labor ; to do the whole job, be 
must work i as long as to do 4 of the job, (because 
4 = i of 4 ;) and to do it in 1 day, he must work 8 
times as many hours per day, as to do it in 8 days. 
Therefore, one man, would do the one job in one day> 
if be could work t x | X { X y hours per day. 

It will take 3 men only i as long as 1 man, to do 
the same amount of labor ; to do i the job, it will take 
only i as long as to do the whole job ; and to do it in 
11 days it will take only ^ as many hours per day as 
to do it in 1 day. Therefore, 3 men can do i the job 
in 1 1 days, by working i of J of ^ as many hours 
fwr (Ujr, as would be Taquirod for 1 lAan to do the 
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Whole job in 1 day ; that is, J of 4 of ^^ of ♦ ^ I ^ i 
^ V = VeV = 8**! hours. 

In snch questions as the above, a division may be made into 
given terras f and terma of demand* In the present instance, the 

given terms are 4 men, 13 hours a day, -7 of a job, and 8 days. 
The terms of demand, or the terms about which a question is 
asked, are — hours a day, (the unknown term,) 3 men, ^ of a job, 
and 1 1 days. One of the given terms is always of the same kind 
as the answer, or unknoum term, and in order to find the answer, 
\re need only find what part the unknown term must be, of the 
given term that corresponds to it This can be readily done by 
Sie following Rule, which is merely a recapitulation of the pro- 
cess adopted in the analysis we have just made. 

RULE FOR COMPLEX ANALYSIS 

1. Observe which are the given teems of <Ac question^ 
which are the teems of demand, and which is the sequirkd 

TERM. 

2. Write in the numerator of a fraction^ the given term 
which corresponds to the unknown term^ {or the term which 
is of the same kind as the answer.) 

3. Write the remaining given terms in such manner as 
to obtain the answer for one q/* each of the terms of de- 
mand, {placing in the numerator the numbers by which you 
wish to multiply^ and the numbers by which you uoish to 
divide^ in the denominator.) 

4. Having thus obtained a statement for one, arrange 
the terms of demand so as to give a statement for the nxtm- 
BEB bequibed. Cancel, if possible, and reduce the result- 
ing fraction to its simplest form,* 

141. Examples for the Pupil. 

401. If 29 men can do a piece of work in 11 days 
by working 10 hours a day, how long will it take 18 
men, working 8 hours a day, to do the same work ? 

The question is, how many days, &c., or what part 
of 11 days? We therefore first write 11, and after- 



• 



The pupil should be required to practise upon this rule until 
he can state any example that may be proposed, as rapidly as he 
c«a set down the Agures. 

14* 
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wards proceed with each term in order, as diluted m 
the Ruie. The answer is 

5 
1 1 X 29 X ^0 1595 

18 X j( "" 72 "" 22^dy. 
4 

402. How many men will reap 90 acres in 18 daytt 
if 13 men reap 78 acres in 6 dayst 

6 

403—412. By example 402, how many men would 
reap 72 acres in 36 days? in 2dy.? 18dy.? 12dy.1 
8dy. ? 4dy. ? 9dy. ? 6dy. ? 8dy. ? 24dy. ? 

413—423. How many men in 6 months, can build 
a wall that 36 men will build in 8 months? How 
many men would build it in 2mo.? in 18mo. ? 9mo.? 
4mo.? 12mo.? 3mo. ? 24mo.? 72mo.? 32mo. ? 48mo.? 

424—434. How many bushels of meal will serve 
36 persons 12 months, if 6 persons consume 8 bushels 
in 2 months? in 3mo.? 9mo. ? 4mO. ? 6mo. ? 8mo.? 
16mo.? 12mo.? ISmo.? 32mo.? 24mo. ? 

435 — 145. If $12 gain $3 in 5 months, how much 
ought $25 to gain in 16 months? in 4mo. ? 2mo. ? 
lOmo. ? 15mo.? 7mo. ? 6mo. ? 8mo.? Imo. ? 5mo. ? 
13mo. ? 

446—456. If the freight of 9001b. for 56 miles is 
$2.50, how far should 2 tons be carried for $36 ? for 
$8? $15? $10? $4? $9? $7? $40? $11? $3? $6? 

457 — 167. If $1200 support 24 persons 8 months, 
how long will $900 support 16 persons? 72 persons? 
18? 24? 36? 144? 12? 6? 48? 9? 4? 

468. If the expenses of a family of 8 persons are 
$40 in 10 weeks, how many persons can be supported 
12J weeks for $100? 

[Observe in (his example, \^^^ i — \« = ^, and in 
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an cases, 1 divided by any fraction^ is the same 
Jraction rsvbrsed. (§ 81.)] 

469. If 29i bushels. of wheat yield 1760 bushels in 

5 years, bow much will 15) bushels yield in 6 years t 
479. How many men in 24 days of 16 hours, will 

do 3 times as much work as 18 men can perform in 
32 days of 12 hours ? 

471 — 480. How- many men would accomplish the 
work required in Ex. 470, in 12 days of 16 hours 7 in 
3dy.? 18dy.? Qdy.t 2dy.? 4dy.? 8dy:? 6dy.? 81dyJ 
27dy. ? 

481. If I pay $14 for the freight of 3 tons 45 miles, 
what ought I to pay for carrying 11 tons 17 miles? 

482. If 18 men build a cistern 20 feet long, 12 feet 
wide, and 10 feet high, in 3 weeks, by working 5 days 
in a week and 9 hours a day, how many men working 

6 days in a week and 12 hours a day, will build a cis- 
tern 32 feet long, 16 feet wide, and 15 feet high, in 12 
weeks? 

483 — 492* Bow many men could build the above 
cistern in 3 weeks 7 in 9w. ? 4w. ? 6w. ? 2w. 1 36w. 7 
27 w. 7 18W.7 54w.? 108w.7 

49a If the rent of 19A. 3R. of land is £4 10s. what 
should be the rent of 24i A. 7 

494. If it cost $120 to support 16 persons 15 weeks, 
how many persons can be supported 6i weeks for $200? 

495 — 504. How many persons would the above 
amount support 16 weeks? 5w. 7 25w.7 20w.7 ll^w.7 
34W.7 lOw.? 26fw.7 50w.? 400W.7 

505. If $750 gain $28^ in 90 days, how much ought 
$656i to gain in 60 days 7 

506. If 4 men in 3 days of 8 hours build 40 rods of 
wall, how many rods will 18 men build in 5 days of 9 
hours? 

507. If the freight of 2T. 6cwt. for 28 miles, is 
$14.50, what will be the freight of 9T. 4cwt. for 96 
miles 7 

508. If a man travels 240 miles in 8 days, when the 
days are 12 hours long, how far can he travel in 24 
days, when the daysare 16 hours loiig7 
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509. If a man by walking 3 miles an hour for 6 
hours a day, can accomplish a journey in 12 days, in 
how many days would he walk the same distance, at 
the rate of 24 miles an hour for hours a day 7 

510 — 519. How many days would be required at the 
same rate, if he walked 12 hours a day? 7|h.? 14|h.? 
4h. 48min. ? dh. 36min. 7 5h.24min.? 6h.t 8h.7 13ih.? 
10?h.? 

520. If $495 will support a family of 7 persons, 11 
months and 6 d^Tys, how much will maintam a family 
of 9 persons, 13 months and 10 days 7 

521. How many persons can be supported for a year 
by$1014, if $140.25 will support 11 persons 8i weeks? 

522. If $973.16 yields an interest of $91.25 in 13i 
months, what will be the interest of $2801 for 17| 
months, at the same rate 7 

523. If 3i tons are carried 87i miles for $15^, how 
far may 2J tons be carried for $27.75 7 

524. If 11 men reap 16 acres of grain in 3i days, 
how many men will reap 9i^ acres in 5J days 7 

525. If 11 men reap 16 acres in 34 days, how many 
acres can 7 men reap in 33 days 7 

526. If 10 compositors, in 4 days of 10 hours, set 
66^ pages of types, each page containing 45 lines of 
50 letters, how many compositors will set 94^ pages, 
each page containing 35 lines of 40 letters, in 54 days 
of 8 hours ? 

527. If 14i yards of cloth, that is iyd. wide, cost 
$29.50, what should be the price of 214yd. of similar 
quality, that is 14yd. wide? 

528. If 300 tiles that are 9in. long and 6in. wide, 
will pave a court yard, how many tiles would be 
required that are 6in. long and 4in. wide ? 

529. What is the weight of 16 iron bars, each 7ft. 
long, 6in wide, and 34 in. thick, if a bar 2ft. long, 2in. 
wide, and lin. thick, weighs 18 pounds? 

530. How many men will build a wall 240yd. long. 
Oft. high, and 3ft. thick, in 8 days of 9 hours, if 7 men 
can build a wall 40vd. long, 4ft. high, and 2ft. thick, in 

S2 days of 7 hours f 
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143. DooDEciHALs are compound numbers, in 
which the ratio of each denomination to the one above 
it is 1 : 12. They are used in square and cubic mea- 
sure. 

The denominations of Duodecimals are, the foot or 
unit ; the inch or prime, marked (') ; the second, or 
twelfth of a prime ("); the third, or twelfth of a se- 
cond ('") ; the fourth(""), and so on. These marks are 
called indices. 

Duodecimals are added and subtracted in the same 
manner as other compound numbers, but multiplication 
and division are often attended with difficulty.. 

To the product of any two denominations we mtist 
annex as many indices as there are in both factors. 
For example, 5" X 8"" is the same as ^ of ^ of 5 
^ ^ ^f Tj of ^ of xV of 8. In one factor the deno- 
minator 12 is contained twice, in the other 4 times ,* 
and in their product it will be contained 6 times, which 
will be represented by six indices. Thus, 5" x 8"" 
= 40""". 
Required the product of 2 3' 7" by 9 5^ 11". 

We commence 
2 8^ 7" multiplying, by 11". 
9 5' 11'' 11" X 7''^= 77"" 

^-t,^.., . .,.« a= 6"' 6"". We 

2f 1" 3"' 5"" set down the 5"'\ 

11 6 11 and carry the 6"'. 

20 8 3 11" X 3' = 83", and 

. ^ ~ 6"' make 89"' = 3" 



21 9' 10" 2"' 5"" 3"'. Write down 

the 3"', and carry 
the 8", 11" X 2 «= 22", and 3" make 25" = 2' r\ 
which we set down. Next, multiplying by 5', we say, 
5' X 7" =;= 36"' = 2" 11"'. Set down ir", and carry 
2". 5' X 3' = 15", and 2" make 17" = 1' 6". Set 
down 6", and carry 1'. 5' X 2 = 10', and 1' make 
11', which we set down. Multiplying by 9, we say, 9 
X 7" = 63" = 6' 3". Set down 3", and carry 5'. 9 
X 8' 9 27', aod 5' make S9' ^ 2 8'. Set down 8' and 
cany 2. 9 x 2 as 18» and 2 m^k.^ W^NqV&ricv^n^ ^\. 
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down. Finally, adding the partial products, we find 
6""; 14" = 1" 2" ; 10" ; 2r = 1 9' ; 21 units. 

14*3. Examples for the Pupil. 

531—540. Multiply 6 7' 9" by 4; by 7 ; 5' ; 9' ; 3" ; 
11"; 1 10'; 3 8'; 5 6'; 2 9' 6". 

641—550. Multiply 4 0' 7" by 9 8' ; 7' 6" ; 5" 4'" ; 
8 2"; 1 11'; 2 10'; 1 7' 5"; 6' 9"; 3" 3 " ; 11". 

551. How many feet in 6 boards, each of which is 
13 11' long, and 1 9' wide? 

552. How many square feet in a floor 18 6' long, 
and 12 6' wide? 

553. How many cubic feet in a wall 19fl. 6in. long, 
2ft 3in. thick, and 4A. 6in. high ? 

554. How many cubic feet in a pile of wood 16 3' 
long, 4 6' wide, and 8 feet high ? 

555. What is the price of a pile of wood, 128ft. long, 
8 9' wide, and 6 3' high, at $6.25 per cord ? 

556. How many square yards of plastering in the 
ceiling of a room, that is 21 4' long, and 18 7' 6" wide ? 

557. How many square feet of glass in 8 windows 
of 12 panes each, each pane being 1 1' long, and 9' 
wide? 

558. How many cord feet in a pile of wood 32ft. 
long, 7 6' wide, and 12 3' high ? 

559. How many square yards in a grass plat, that is 
24 9' long, and 18 6' wide ? 

560. Find the third power of 9 9' 9" 9'". 

144. For the quotient of any two denominations 
we must subtract from, the indices of the dividend 
as many as are contained in the divisor. For ex- 
ample, 40""" -i- 5", is equivalent to ^^ of jV of f^ of tV 
of iV of T^^ of 40 -7- ^ of^^ of 5, or 

40 X ^;$ X IL^ 

^fi X jLfi X 12 X 12 X 12 X 12 X 5. 

Cancelling two of the 12's from both terms, we have 
only four 12^s left in the denominaXot, -wYviciVvV^ V^ 
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represented by four indices. Then 40""" -^ 6" = 
ft"" 

Divide 21 9' 10" 2"' 5 '" by 9 5' 11". 

9 5' 11")21 9' 10" 2"' 6""(2 3' 7" 
18 11' 10" 



2 


10' 


0" 


2'" 




2 


4' 


5" 


9'" 






5' 


6" 


5'" 


5"" 




5' 


6" 


6'" 


5"" 



9 units is contained in 21 units 2 units times. Mul- 
tiplying the whole divisor by 2, and subtracting, we 
have a remainder 2 10' 0". Bringing down the 2'", 
we find that 2 10' = 34' contains 9, 3' times. Multi- 
plying and subtracting as before, we. have a remainder 
5' 6" 5'", to which we annex the 6"" of the dividend. 
5' 6" = 66" contains 9,7" times. Multiplying by 7", 
there is no remainder ; tbe quotient is therefore 2 3' 7". 

14US* Examples fob, the Pupil. 

561—566. Divide 17 6' 3" by 2 5'; by 7 3'; 2 7' 
10" 8"' by 9 4' ; by 3' 5" ; 4 8'. 

566—670. Divide 7 0' 6" by 4 4' ; by 8 8' ; by 1 7' 
6 " ; by 9' 9" ; by 3 3'. 

671—575. Divide 8 4' 9" 6'"Jby 3 5'; 2 5' 6"; 1 2' 
9" ; 10 3'; 18' 6". 

576—580. Divide 49 8' 2" by 8 2'; 6 1'; 12 2'; 4 

581—585. Divide 7' 11" 2" 2"" by 12 10'; 7" 5"; 
6' 5" ; 3 2' 6 " ; 3 8' 6". 

582. The surface of a floor contains 166 9' 6" 3'" 
9"" and the length of the room is 17 11' 3". What is 
the breadth ? 

146. Miscellaneous Analysis. 
The following examples are mlTodvxe,edL \.o V^'^ ^Jc«k 
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skill of the pupil in solving questions without formal 
rules. 

583. A father's age is 7 times his 8on% and the sum 
of their ages is 40. What is the age of each t (40 is 
how many times the son's age ?) 

584. The greater of two numbers is 5i times the 
less, and the sum of the numbers is 13. What are the 
numbers ? 

585. The smaller of two numbers is ^ of the greater, 
and the sum of the numbers is 25. Required the 
numbers? 

580. In a certain school there are 51 pupils, and 
there are twice as many girls as boys. Required the 
number of each. 

587. A man performed a journey of 144 miles, 
eoing three times as far on the second day as on the 
nrst, and twice as far on the third day as on the 
second. How far did he travel each day f 

588. A., B., and C, entered into partnership, contri- 
buting altogether $2700. B. paid twice as much as 
A., and C. paid as much as A. and B. What was 
each man's contribution? 

589. An estate of $5000 was so divided that the 
widow received $600 more than the daughter, and 
the son $800 more than the widow. What was the 
share of each ? ($5000 is how much more than three 
times the daughter's share?) 

590. Divide the number 194 into four such parts that 
the second may be twice the first, the third seven more 
than the second, and the fourth 18 more than the first. 

591. A thief, travelling at the rate of 6 miles an 
hour, has been absent 5i hours, when a constable starts 
in pursuit, at the rate of 9 miles an hour. In what 
time will the thief be overtaken ? 

592. A farmer bought some cows and calves for 
$418, giving $22 apiece for the cows, and $8 apiece 
for the calves, and there were twice as many calves as 
cows. How many were there of each ? 

59S. If from 4 times a ceT\fv\i\ Tvutofe^T \^ \ae sub- 
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tracted, the remainder will be 127. What is the 
number ? 

694. One-third of a certain pole is painted green, 
and I of it is painted white, the remainder, which is 8 
feet, being in the ground. What is the length of the 
pole ? (8 feet is what part of the entire length ?) 

695* Five-eighths of a certain number exceeds J of 
it by 21. What is the number? 

596. The sum of i, ^, l^ and § of a certain number 
is 115. Required the number. 

597. The sum of three numbers is 06 ; the second 
is 2 more than the first, and the third is 4 more than 
the sum of the other two. What are the numbers ? 

598. Two stages are travelling toward each other, 
one at the rate of 5j( miles an hour, the other 6^ miles 
an hour. In what time will they meet, if they are 
now 381 miles apart ? 

599. Two men start from the same place and travel 
in opposite directions^ one at the rate of 4i miles, and 
the other 5^ miles an hour. In what time will they 
be 100 miles apart? 

600. A farmer hired a certain number of boys, and 
twice as many men, agreeing to pay each man $1.00 
a day, and each boy ^ cents. The daily wages of 
the whole amounted to $12.50. How many were 
there of each ? 

601. What number is that from which if we deduct 
t of itself, and f of the remainder, there will be 18 

left? 

602. If A. can do J of a piece of work in 5 days, 
R can do. \ of it in 4 days, and C. can do i of it in 2 
days, in what time can they do the whole by working 
together ? 

603. There are two girls of the same ages, but if 
one was 3 years older and the other 5 years younger, 
tlie former would be twice as old as the latter. What 
is their age ? 

604. I and | and ^js and -^ of a certain number, 
make 86. What is the number ? 

W5. If a man can do ^ of a piece o? N^oTVvcwti \»j% 

15 
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and a boy can do § of it in 6 days, in what time can 
they both do the whole? 

606. There were 668 sheep in four flocks. The first 
flock had 33 more than the second, 95 more than the 
third, and 200 more than the fourth. How many were 
there in each flock ? 

\ 607. A teacher being asked the number of his pupils, 
replied : <' If I had as many more, and i and f ana ^ 
and y*0 as many, I should have 838.'^ How many 
had he ? 

608. A person, after spending \ and | of his money, 
had $26} left How much hadhe at first ? 

609. A cistern has three pipes ; the first can fill it 
in i of an hour, the second can fill it in i of an hour, 
and the third can empty it in i of an hour. In what 
time will the cistern be filled if all the pipes are open! 

610. Four -ninths of a certain number exceeds | of 
J of it by 32. What is the number? 

611. A hare starts 5 rods before a greyhound, and 
runs at the rate of 12 miles an hour. After running 
48 seconds, the hound starts in pursuit, and runs 18 
miles an hour. In what time will the hare be over- 
taken ? 

612. A spendthrift, after squandering ^ of his fortune 
and I of the remainder, had $1600 left. How much 
had he at first ? 

613. A daughter received $800, which was i of her 
brother's share, and 5 times her brother's share was 
twice as much as her father was worth. What was 
their father's fortune? 

614. Find two numbers in the ratio of 5 to 9, the 
sum of which shall be 196. 

616. Find two numbers in the ratio of 11 to 8, whose 
difference is 19. 

616. If it takes a man 74 days to perform a piece 
of work, working 8} hours a day, how long will it 
take him if he works 9| hours a day? 

617. If I lend $175.50 for 5 months, how much 
ought I to receive in return, to use 2 months ? 

618, Three men traded in p?»^**^**TaVv\^\ k. coutri- 
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buted $230, R |215, and C. $300. What part of the 
profits should each receive? 

619. If the profits in the preceding example were 
$149, what would be each man's share ? 

620. If a bushel of beans cost $1.25, a bushel of 
potato^ .6 as much, and a bushel of wheat 2.5 as 
much as the potatoes, how much do they all cost? 

- 621. A man being asked how far he had travelled, 
said that if he had travelled as far again, and ^ and 
A as far, he would have gone 119 miles. How far 
had he travelled ? 



XI. PROPORTION. 

I'AT. A PROPORTION consists of two equal ratios ; 
as, 2 : 3 = 4 : 6, the ratio of 2 to ^ equals the ratio of 
4 to 6. 

Instead of the sign of equality, four points are 
usually written ; thus, 

2 : 3 : : 4 : 6, 
which is read, 2 is to 3 as 4 is to 6. 

148. It will be readily seen, (§ 47, ISO, 147,) 
that a proportion may be written in either of the fol- 
lowing ways : 



2:3::4:6; 2:3 = 4:6; 2-f-3 = 4-r6; | = 



ff- 



The first and fourth terms of a proportion, are 
called the extremes, and the second and third terms 
are called the means. In every proportion, the pro- 
duct of the extremes is equal to the product of the 
means. Thus, in the proportion 2 : 7 : : 6 : 21, or ^ = 
fff if we multiply by both denominators, we find that 

21X/X2 MX7X6 

J — ^ == ^ ^. , or 21 X 2 = 7 X 6. 

149. If any term of a proportion is wanting, it 
may be found by the rule for reducing any fraction, to 
an equivalent fraction whose numerator or deno- 
mmaior is given, (§ 77.) 



tt it ettttoniaiy fai itadogqaeittoMVy rrt iy ui li uii »tpa«>iAtf 
fourth term represent the anknown term. The nvmerator of As 
second fraction U then giren, and the denominator reauired. tile 
required denominator will be foimd Iff the aboiv^ roio, by mtfti* 
plying the third term hf tha ratio of Oe Mdond lomi to the M 
ttrm, which ii the tame as mvUiplyiiiff lh« third tenn I17 the 
seeondt and dividing by the first term. 

150. Therefore, when one of the extreniet of t 
proportion is required, divide the produd qf the mean$ 
by the given extreme. When one of the meatur is n- 
quired, divide the produd of the extremee by the 
given means. (^ 47, 148, 149.) 

Iffl. Examples tor thbPitpxl. 

1 — 10. Determine the foarth temi in each of the 
following proportions : 1:8::5: — ;2:7::8: — ;5:2 
::25: — ; 4:8::1SI:— ; 6:6:: Id:— ; 6:1::0:— ; 
2:4::1: — ; 7:5::14: — ; d:8::ll: — ; !(:9:: 
6:—% 

11 — 20. Find the fourth term in the following pro- 
portions: 15:2::7i: — ; 5:9::2: — ; 3:7::4: — ; 
6:2::4:— ; 9:2i::8: — ; 3 :5i ::9 : — ; li :2:: 
6: — ; 7:11::8: — ; 2:l::3i: — ; 16:19::13:— . 

21 — 30. Determine the following fourth terms; 3:4 
::5: — ; 6:7::8: — ; 9:10:: 11: — ;U :2i ::3i: — ; 
.6: 11:: 24:—; 8:.75 : : 15^ : — ; 13:3:: 11:—; 
4:7::6: — ; 6:1|::24: — ; 21:3::10:— . 

31 — 40. Determine the following fourth terms: 1.75: 
.6 : : .31 : — ; f : 4 : : 2J : — ; 6 : 6i : : 24 : — ; * : j : . 
23: — ; 3:5::f : — ; f :|::6|: — ; 11:8::10: — ; 
4:13J::1|:— ; 6:|::|: — ; 14: f ::3J:— . 

41 — 50. Find the unknown terms in the following 
expressions :2:5:: — :9; — :4::3:7; 1: — ::5:3; 

^ = i; i = t; i = ?;TV = ^;6^ — = 3-^2j;4 

-r 92 = — -f- 5i ; — -f- 64 = 6i H- ^ 

tS9. All questions which can be solved by multi- 
plying a given quantity by one term, and dividing by 
another, (as in § ISl— ^ISff, ctnd 1S9^ may be 
iftated in the form of a pro^tt\oti, h^ pu&eini^ fist' 
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ike third term the gtuintity which is to be multi- 
plied or dividedy the Tnultiplier for the second term^ 
and the divisor for the first term. (§ ItSO.) 

Examples for the Pupil. 

Arrange each of the following examples as the first, 
second, and third terms of a proportion, the fourth 
term of which would be the product or quotient re- 
quired. 

51—70. i X 7; f X 9; i X 8; § X 14; f X 17; 
13 X I; 16 X I; 9 X |; ^^ X 12; f X 4; 5i X 2; 
6X V'; 4X 2i; i|X 10; 9 X 4; 8 X 2S; 4 X 7i; 
|x5;|X9;iX5. 

71—90. « of 5; f of 8; td of H ; S of 7; | of 12; 
i of 3; V of 2; J of 1; I of 8; A of 11; f of 16; 
I of 19; I of 8; V of 24; J of 16; j% of 9; ^^ of 
15 ; V of 25; V of 7; 2i : 75 of 92. 

91—110. 16:17 X 4; 2:8 X 3; 5:4 X 6; 7:1 X 
19; 9:8 X 2; 1^ :$ X 13; | :2i X 5/t;2:1 X 4; 5:3 
X 16; 4:7X 8;1:2X 3; 4:5X 6; 7:8x 9; *:§ 
X 4 ; f : TT ^ 21 ; f X 8 ; f X i ; 4 X 9 ; 3 : 11 X 2 ; 
6 X 1:3. 

111—130. fH-4; f -r9; i-T-2i;^-Ml; \' ^ 7 ; 

^^-^4; jH-ll; 2:3^-8; l:9-T-5;6:2-r 1;8:4-t- 

2; iH-2; l-f.8; l-r li; l-i-6; \^^l?; ^^9; 

i\-r27; A ~ 8^; i -r- 5. 

131 — 150. Complete the proportions in Ex. 51 — 70, 
by finding the fourth terms of each. 

IffS. All questions in which the value of any num- 
ber of things is given, and either the value of some 
other number of things or the number of things cor- 
responding to some other value is required, can be 
solved by multipUcation and division, as stated in the 
last paragraph. (See Examples in Chapter X.) 

(1.) If 9 men build 10 rods of wall in a day, how much will 7 
men haild in the same time 1 

15* 
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Wt miMt diridt 10 ¥sr • to ted Imw Hmk qb6 bum vorid 
Imildt and multiply by 7 to find how moch 7 aoa woild taOd. 

(S.) If 8 men build a wall in IS days, in what timo woalA I 
men build itf 

We most multiply IS by 8 to find how long it woold take oba 
man« and divide by S to ilnd how long it wonld take S men. 

The ratio of the giyen qnantity to the required qoantity in Ex. 
(1), ii taid to be dSrMf, beoaaie» (i 189» isa^)-^ 

men. men* the no. of loda. te Aow of rodftr 
• I 7 s : that 8 men bnildt that 7 man bnikU 

The ratio of the given time to the required time in Ex; (%)ir 
aaid to be Ihmtm, because 

men. men. the time the time 

8 s 8 : : 8 men require : 8 men requin. 

1 ff 4. The number to be multiplied and divided in 
all questions of proportion» will be of the same kind as 
the answer, (§ 140») and therefore, f§ ISSI*) we 
always write the number which isqf the 9amt kind 
ae the answer j for the third term. 

If the answer is greater than the third term, the 
multiplier, (or second term,) must be greater than the 
divisor, (or first term.) If the answer is less than the 
third term, the multiplier must be less than the divisor, 
(§ I3S, 68, 69.) Hence, the 

RULE FOR SIMPLE PROPORTION.* 

Write the given number which is of the same 
kind as the answer, for the third term qf a propor^ 
tioHj and consider whether the answer will be 
GREATER OT LESS than thc third term. If greater^ 
write the greater qf the two remaining numbers 
for the second term^ and the less for the first term. 
If lessy write the smaller number for the second 
term, and the greater for the first term. 

Multiply the third term by the second, and divide 
the product by the first term^ (cancelling if possible 
b^ore PERFORMING the operation^ and the result toill 
be the answer sought. 



* This rule is sometimes called **Tn %i««ia Bsqia «i T 
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PROPORTION. 



ISS- EXAHPLEG FOR THE PcPIL. 



* Solve the following examples both by Analysis 
and by Proportion, and endeavor to obtain the same 
statement by each method. 

151. If 5 horses draw 20 tons on a railroad, how 
much could 11 horses draw ? 

4 
11 X i6 
Statement ; 5 : IZ : : 30 : — ; ~- = 44. 

9 

152. If 5 horses draw 20 tons, how many horses 
could draw 44 tons 1 

153. If 11 horses draw 44 Was, how many horses 
could draw 20 tonst 

154. If 11 horses draw 44 tons, how much could 5 
horses draw T 

155. If 5 men can do a piece of work in 14 days, 
in what lime would 7 men do it ? 

156. If 5 men can build a wall in 14 days, how 
many men would build it in 10 days ? 

157. If a stock of provisions would supply 7 men 
for 10 days, how long wouid it supply 5 men? 

158. How many men in 14 days, could accomplish 
as much as 7 men in 10 days? 

159. If a cistern discharge 83i gallons of water in 
1.3 hours, how much will it discharge in 6lj hours 1 

160. If a cistern discharge 49 gallons in 15 minutes, 
in what lime will it discharge 37 gallons? 

161. The price of 17 yards of clolh being $2,124, 
what would be the price of 291 yards 1 

162. When 7 barrels of flour cost $31.50, what is 
8 of a barrel worth ? 

163. If I of a barrel of flour is worth $3.75, what is 
the value of 19^ barrels? 

164. The interest on a note at 6 per cent, is $137.50; 
what would it have been at 71 per cent.? 

165. At what per cent, would a note yield $204, if at 
5 per cent, it yields $170 ? 

166. The interest on a note is $219.75 a year. In 
what lime would the interest ftmoun\to%S5\.WS''. 
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167. At 6 per cent per annum, what would be the 
rate for 7 years and 9 months ? 

168. At 5 per cent a year, in what time would the 
rate amount to 29 per cent. 7 

169. If 16 apples are worth 18 pears, how many 
pears are equivalent to 104 apples? 

170. If the freight of 90 tons is $160, what should 
be the freight of 22T. lOcwt for the same distance t 

171. If a man earn $10.50 a week, in how man; 
working days will he earn $70 ? 

172. If 12 horses eat 11.375 bushels of oats in a 
week, how much will 74 horses eat in the same timet 

173. How long will it take a carrier dove to fly 75 
miles at the rate of 62) miles in 2.5 hours ? 

174. How many yards of serge that is f wide, will 
line a cloak, containing 9| yards of broadcloth that is 
1.5 yards wide? 

175. A family of 9 persons use a barrel of flour in 
70 days. At the same rate, how many persons would 
use a barrel in 17 J days? 

176. The provisions of a garrison are sufScient to 
supply 380 men 15 days. How long would they last 
570 men ? 

177. How much carpeting that is iyd. wide, will 
cover a floor 41yd. long and 3Jyd wide? 

178. If the interest of $1.50 is $.1125, what should 
be the interest of $492.75 for the same time? 

179. How many dollars are equivalent to ^£9 Us. 
8d., if $1.00 = 4s. Gd.? 

180. If 91b. of sugar cost 621 cents, how many 
pounds could be bought for $10? 

181. If I give 6 cents a year for the use of $1, how 
much per year must I pay for the use of $950,375 ? 

182. If a silver cup at $1.25 per ounce cost $45,931, 
what is its weight ? 

183. If at noon to-day the shadow of a post Oft 3in. 
high, measures 4ft. how high is a spire whose shadow 
measures 82ft. 6in. ? 

184. If 340 men can build a wall in 5 months, how 
manv men would build it in 17 months? 
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185. If I lend $115 for 5 months, how long may I 
keep $138 in return for the favor? 

186. If I can perform a journey in 14 days, when 
the days are 9 hours long, how many days wUl it take 
when the days are 12 hours long ? 

187. How many cows will consume as much pas- 
turage in 35 days as 28 cows in 15 days ? 

188. If Icwt of sugar cost £1t\. what will 24)Ib. 
cost? 

189. What is a vessel worth, if | of it can be bought 
for $850| ? 

190. If I of a yd. of cloth cost iV of a dollar, what 
would Jyd. cost? 

ltS6« CoMFouND Proportion. 

The ratio of the required quantity to the third term, 
often depends on the product of two or more other 
ratios ; the proportion existing in such cases, is called 
Compound Proportion. 

Four men, working 13 hours a day, can do ^ of a 
job in 8 days ; how many hours a day must 3 men 
work, to do \ the job in 11 days? 

We yfish. to find tohat petrt of 19 Hours a day the answer will 
be, and we therefore place 13 for the third term. (§ 152, 154.) 

If we leave the nnmber of days and amount of work out of the 
question, it would take 3 men | as many hours per day as 4 men, 
(§ 132, 133,) to do the tan^ work in the stime number of days ; or, 

4:3 X 13 hours. 

But to do only i of the job, it will take only ^ : 4 a* long as to 
do 1^ of it; or, 

^ : 4 X 4 : 3 X 13 hours. 

And to do it in 11 days, it will take only -^ as long as to do it 

in 8 days ; or, 

8:11Xt'^X4:3X13 hours. 
The third term must therefore be multiplied by the product of 
all the ratios which can be formed, by considering the different 
circumstances on 'which the answer will depend. 

As in simple proportion, the multiplying terms or 
numerators of the ratios, are wtiWah wt >5rr irrxs^^ 
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termsy and the denominators or dividing temuy for the 
firat terms, (§ IffO, lff9>) the preceding qoestioB 
may be stated as follows : 



8:4) 



18: Ant. 



Then multiplying the third term by the product of 
the second terms, and dividing by tne product of the 
first terms, we obtain for the answer 
2 
18X^X1X7X8 1466 

8X>X5X ll=l66=®*»'*''^ 

the same result as was obtained by Analysis, (§ 1490 

RULE FOR COAIPOUND PROFORnON.* 

fFrite the given number which is qf the eame 
kind aa the answer^ for the third term. Of the re- 
maining quantitiea, compare any two qf a kind^ 
and arrange them as directed in Simple Proportion. 
In the same way compare any other two qf a kindj 
and so proceed until all the numbers are employed. 

Multiply the third term by the product qf all the 
second termsy and divide by the product of all the 
first terms, (cancelling, if possible, before ps&FpaM- 
iNo the operation,) and the result will be the ansu>er 
sought. 

ItST. Examples for the Pupil. 

Solve the following examples, both by Analysis 
and by Proportion. 

191. If 9 men build 63 rods of wall in 7 days, how 
much would 13 men build in 17 days? 

192. If 7 men mow 56 acres of grass in 4 days, 
how many men would mow 70 acres in 7 days ? 

193. If 30 reams of paper will print 1500 pamphlets 
of 10 sheets each, how many reams will print 740 
pamphlets of 12i sheets each f 

* This nde is sometimes called **Tai I>cra«i.i& U^ia m TKK»f 
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194. If 15 men build a wall 45ft. long 8ft. high and 
4ft. thick, in 16 days of 9 hours, how many days of 8 
hours will 60 men require, to build a wall lOOft long 
9ft. high and 3ft thick ? 

195. If the wages of 14 workmen for 2 days are 
$42.00, what should 19 men receive for 5 days' work 7 

196. If the wages of 7 men for 6 days are $52.50, 
how many men can be hired 14 days for $157.50? 

197. If the interest of $1.00 is 6 cents a year, what 
would be the interest of $496.50 for 8mo. 24dy. ? 

198. If the interest of $496.50 for 8.8mo. is $21,846, 
what is the rate ? 

199. What principal at 6 per cent, will gain $21,846 
in 8|mo.? 

200. In what time will $496.50 at 6 per cent., gain 
$21,846 ? 

Solve by Proportion the examples in^ 141. 

138* Arbitration of Exchange; or. The Chain Rule. 

Debts are often paid, and sales are sometimes 
effected, through the medium of a number of persons 
besides the principal debtor or creditor. The method 
by which we determine the result of the several trans- 
actions, is called Arbitration of Exchange. 

A French merchant wishes to pay in London, a bill 
of jei500. How many francs must he remit for that 
purpose, through brokers in St. Petersburg, Hamburg, 
and Madrid, if £13 = 75 roubles ; 5 roubles = 9 
marcs of Hamburg ; 3 marcs = 1 Spanish dollar ; and 
9 dollars = 50 francs ? 

Since £13 = 75 roubles, 
there will be Jf as many 
^.^/^/^ a roubles as pounds. As 5 

will be I as many marcs a« 
roubles. In like manner 
there will be J as many dollars as marcs, and V ^^ 
tsmay fnmcs as dollars. The number oi iiwvc^ x^w^bckA 



13 : 75 1 
5: 9 
3: 1 
9:50 
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By Pbofortion. The whole stock : each fnan?s share 
qf the stock : : the whole gain or loss : his share of the 
gain or loss. 

1400 : 500 : : 350 : 125 A.'s share. 
1400 : 300 : : 350 : 75 B/s share. 
1400 : 600 : : 350 : 150 C.'s share. 

161. Examples in Fellowship. 

Solve the following examples both by Jiwdysisy 
an(f by Proportion. 

211. A. contributes to an adventure $200, and R 
$500. Their gain was $350, what was the share of 
each? 

212.* A.'s stock in trade is $450, R's $350, and C's 
$500. How must a loss of $169 be divided between 
them? 

213. Divide $936 dollars, so as to give A. 1 share, 

B. 2 shares, and C. 3 shares. 

214. Divide 196 into four parts which may be in 
the proportion of 5, 3, 4, and 2, respectively. 

215. A. pastured 6 horses, B. 3, and C. 9. How 
much must each pay ; the whole expense of pasturing 
being $72 ? 

216. A bankrupt wishes to pay a dividend of $500 
among three of his creditors. How much must he pay 
to each, supposing him to owe A. $236, B. $980, and 

C. $884 ? 

217. A bankrupt owes $15600, and his property is 
worth only $10600. How much can he pay for every 
dollar of his debts ? 

218. A. owns ^ of a house, B. owns §, and C. owns 
\. How much of the rent, which is $280, should each 
receive ? 

219. A man left by will $500 to his widow, $600 to 
his eldest son, $500 to his youngest son, and $400 to 
his daughter, but his whole estate proved to be worth 
only $1600. How much should each receive? 

220. Divide 650 into four parts, which shall be to 
each other in the proportion oi i, i, 4> and ^. 
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1 03. Compound Fellowship is Fellowship in which 
two or more circumstances are to be considered^ in 
determining each share of the gain or loss. 

A. contributes $5000 for 4 months, B. $6000 for 3 
months, and C. $8000 for 2 months. How should the 
loss, which is $4320, be divided among the partners ? 

The use of $5000 for 4 months, is worth as much 
as the use of $20000 for one month. $6000 for 3 
months = $18000 for 1 month. $8000 for 2 months 
= $16000 for 1 month. The gain or loss should there- 
fore be divided by Simple Fellowship, in the same 
manner as if A. had contributed $20000, B. $18000, 
and C. $16000, making the whole stock $54000. 

54000 : 20000 : : 4320 : 1600 Ji.^s share. 
54000 : 18000 : : 4320 : 1440 BJs share. 
54000 : 16000 : : 4320 : 1280 C.'s share. 

Hence, when time and money are both to be con- 
sidered in Fellowship, multiply each stock by the time 
for which it is employ ed, and proceed with the pro- 
ducts, as with the original stocks in Simple Fellow- 
ship. (§ 160.) 

1 63* Examples in Compound Fellowship. 

Solve the followi^ng examples, both by •Analysis 
and by Proportion. 

221. A. contributed $200 for 4 months, and B. $500 
for 2 months. How should $500 gain be divided be- 
tween them ? 

222. Divide a debt of $276 among three partners; 
A. having invested in the firm $500 for 10 months, B. 
$600 for 8 months, and C. $800 for 5 months. 

223. A. contributed f , B. |, and C § of the entire 
stock of a firm. A.'s money was in trade 5 months, 
B.*s 4 months, and C.'s 2 months, and they gained $234. 
How should the gain be divided ? 

224. A. invests a certain sum for a certain time, B. 
twice as much for i of the time, and C. three times as 
much for | of the time. How should they share the 
gain, which was $559 ? 
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225. A. commenced business with $B00 capital, on 
May 1 ; he received B. as a partner, with a capital of 
$1000, on Aug. ly and on Dec. 1, they admit C. into 
the firm, with a capital of $1500. At the end of a 
year from A-'s commencement, they had gained 
|l592.10; how should it be divided? 

(Although time and money are not involved in the 
remaining examples of this section, the mode of solu- 
tion is the same.) 

220. Five men hire a pasture for $294. A. puts in 
10 cows for 3 months; B. 5 cows for 2 months; C 8 
cows for H months; D. 16 cows for 2i months; and 
E. 20 cows for 4 months. How much should each 
pay? 

227. Three men hire a pasture for $40. A. puts in 
4 horses for 8 months, and 6 for 2 months, R puts in 5 
for 4 months, and 10 for 1 month, and C. puts in 7 foi 
4 months and 3 for 2 months. How much should each 
pay? 

228. Three carters were hired for $5.72. A. hauled 
loads of 15cwt., B. 8 loads of 12cwt., and C. 10 loads 
of lOcwt. How much should each receive ? 

229. A. has in a^ranary 300 bushels of grain worth 
60 cents a bushel, B. has 400 bushels worth 50 cents a 
bushel, and C. has 600 bushels worth 45 cents a bushel. 
The granary takes fire^ and the grain is so damaged 
that the whole is sold for $162i. How much should 
be paid to each of the owners 1 

230. A. pastures 10 cows for 15 weeks, B. 9 cows 
for 20 weeks, C. 11 cows for 10 weeks, and D. I5 cows 
for 14 weeks. How much of the whole cost of pas- 
turage, which is $40J, must each pay? 



XII. AVERAGE. 

164. The Average of a series of cjuantities in any 
arithmetical operation, is a number which may be sub- 
stituted for each of the given series, without altering 
the result of the operation. 
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Thus the average cost of four 
1.50 1.50 barrels of apples, which cost re- 

1.25 1.50 spectively $1.50, $1.25, $1.37i, 

1.37i 1.50 and $1.87i, is $1.50. For if 
1.87i 1.50 each of the four barrels cost 

$1.50, the entire cost would be 



6.00 6.00 the same as if one of the barrels 

cost $1.50, one $1.25, one $1.37), 
and one $1.87i. Since the average must be repeated 
as many times as are equivalent to the number of 
quantities whose average is required, we have the fol- 
lowing rule for determining average. 

Divide the sum of the quantities whose average is 
required^ by the number of quantities. 

16tS* Examples for the Pupil. 

1 — 10. Find the average of 1, 2, and 3 ; 3, 5, and 
7 ; 1,4, 6, and 9 ; 2, 7, 3, and 4 ; 1, 5, 11, and 3 ; 8, 
2, 7, and 7 ; 3, 5, 9, and 15 ; 1, 2, 3, 4, and 5 ; 7, 2, 6, 
9, and 1 ; 13, 3, and 29. 

11—20. What is the average of 13 and 17 ; 99 and 
25 ; 64 and 82; 3, 19, and 29 ; 17, 54, and 49 ; 1, 14, 
and 27; 13, 15, and 32; 5, 9, 14, and 12; 3, 7, 11, 
and 15; 2,8, 12, 17, and 117 

21—30. What is the average of 16 and 17 ; 28 and 
31 ; 43 and 12 ; 95 and 84 ; 22, 33, and 43; 16, 28, 
and 32 ; 42, 27, and 14 ; 4, 8, 1, and 2 ; 31, 16, 25, 
and 19 ; 2, 18, 81, and 5 ? 

81 — 40. What is the average of If and2i ; 13) and 
9} ; 7i and 51 ; 2.25 and 6i ; 4.875 and 192 ; 17.6, 
2.87, and 5.12; 4.09, 91|, and 11|; li, U, U, and 
1}; 372, 183, and 241.5 ; 62i, 3H, and 75? 

41. What is the average length of 5 pieces of sheet- 
ing, measuring respectively 30yd., 33yd., 32yd., 31iyd., 
and 32Jyd. ? 

42. What is the average weight of 4 bundles of hay, 
No. 1 weighing 1561b.; No. 2, 2251b.; No. 3, 1751b.; 
and No. 4, 1391b. ? 

43. What are the average contents of three barns, 
the first of which contains 40 tons of hay, and SO 

16* 
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bushels of grain, the second 63 tons of hay, and 25 
bushels of grain, and the third 80 tons of hay, and 50 
bushels of grain ? 

44. What is the average cost of four equal lots of 
wheat, — the first lot being worth $1.10 a bushel, the 
second $1.15 a bushel, the third $1.25 a bushel, and the 
fourth $1.20 a bushel ? 

45. What is the average age of 5 boys, supposing 
the age of the first to be 10 years; of the second, 15 
years ; of the third, 12 years ; of the fourth, 9 years; 
and of the fifth, 17 years? 

166* Alligation is a term sometimes applied to 
the process by which we find the average of a given 
series of quantities, or the quantities which will yield a 
given average. 

Alligation Medial is the process by which we find 
the average or mean value of a number of given quan- 
tities. 

A grocer mixes 10 pounds of tea worth 50 cents a 

pound, 12 pounds at 75 cents, and 16 pounds at 62) 

cents. What is the value of the mixture per pound ? 

10 pounds at 50 cents, cost $5.00 

12 pounds at 75 cents, cost $9.00 

16 pounds at 62i cents, cost $10.00 

38 pounds cost $24.00, therefore 

1 pound would cost $24 -i- 38 = $ .63^. 

The same result may be obtained by the rule for simple 
average, (§ 164,) as follows ; 

We wish to obtain the average of 60, ten times repeated, — 75, 
twelve times repeated, — and 62^, 16 times repeated. The sdm 
of the quantities whoso average is required, is 2400, and the wcm- 
MEn of quantities is 38 ; then the average is 2400 -^ 38 = 63f^. 

If we adopt the first of these methods, the course to 
be pursued in Alligation Medial may be stated as fol- 
lows : 

Find the value of the given quantity of each in" 
gredient, add all the values, and divide their sum 
hy the sum of the quantities. 
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167. Examples for the Pupil. 

Solve each of the following examples, both by 
•Alligation Medial, and by the general rule for 
Jlverage. 

46. A grocer mixed 18 gallons of molasses at 25 
cents a gallon, with 20 gallons at 30 cents, 24 gallons 
at 40 cents, and 5 gallons of water. What was the 
mixture worth per gallon I 

47. A goldsmith mixed 31b. of gold 22 carats fine, 
5lb. 20 carats fine, and Bib. 24 carats fine. What was 
the fineness of the mixture? (A carat is ^V of an 
ounce. By gold 22 carats fine, we mean that || of the 
whole weight is pure gold.) 

48. If lib. of silver that is 8oz. fine, 2lb. that is 9oz. 
fine, 3lb. that is lOoz. fine, and 4lb. that is lloz. fine, be 
melted together, what will be the fineness of the mix- 
ture? (lloz. fine, denotes that lloz. in the lb. are pure 
silver, and the rest alloy.) 

49. If the thermometer stands for 3 hours at 68^, 2 
hours at 70°, 3 hours at 72°, 1 hour at 75°, and 3 hours 
1. 74°, what is the mean temperature of the 12 hours? 

50. If I mix lOlb. of sugar at 7 cents, 9lb. at 5 cents, 
81b. at 6 cents, and 26lb. at 8 cents, what will be the 
value of the whole per pound ? 

168. Equation op Payments is the process by 
which we find the average time at which several 
debts may be paid, without loss to either the debtor or 
creditor. It differs from Alligation Medial, only by 
the substitution of the debts and times, for the quan- 
tities and values, 

A man owes $40 payable in 3 months, $65 payable 
in 6 months, and $25 payable in a year. At what time 
may he pay the whole, so that neither party shall lose 
any interest ? 

The int. of $40 for 3mo. = the int. of $120 for Imo. 
The int. of $65 for 6mo. = the int. of $390 for Imo. 
The int. of $25 for 12mo. = the int. of $300 for Imo. 

^ The int. of $130 for « the int. of $810 for Imo. 
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The interest on all the debts, is therefore eauivalen 
to the interest of $810 for Imo., and we wish to fiol 
in what time $130 will yield the same amount of in- 
terest This may be done either by analysis, or by 
proportion. 

By analysis; $180 may be kept {4S ^ ^o^S " 
$810. f Igma — 6i^mo. 

By proportion ; 180 : 810 : : 1 : 6^^. Hence, the 
following 

RULE FOR EQUATION OF PAYMEKT8. 

Multiply each debt by the time in which it be- 
comes ducj add all the products^ and divide their 
sum by the sum of the debts. 

This rale is foanded on the sapposition that th« interest of the 
money which is not paid until after it is dae, is eqaal to the dis- 
count of that which is paid before it is due. This is not strictly 
correct, but the difference is so trifling that it is never regarded in 
ordinary business transactions. 

100. Examples for the Pupil.* 

51. Find the equated time for the payment of $500 
due in 3 months, and $700 due in 5 months. 

52. What is the equated time for the payment of 
$75 due in 30 days, $50 due in 60 days, and $500 due 
in 90 days ? 

53. When may three debts be cancelled at once, one 
of $100 being due in 8mo., one of $50 due in liyr., 
and one of $200 due in 2yr. ? 

54. If I owe $40 payable now, $40 in 30 days, $50 
in 60 days, and 30 dollars in 120 days, when may the 
whole be paid without loss of interest ? 

55. When will the following account become due ? 
$150 due Feb. 16 ; $200 due Feb. 29 ; $130 due March 
18 ; $175 due April 4. 

In averaging accounts when the date of each entry 

* Any fraction not greater than i of a day, is disregarded; if 
greater than J a day, it is counted as a whole day. 
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is given, it is customary to estimate the times from the 
first mentioned date. The present example is averaged 
as if there were $150 due in days, $200 due in 13 
days, $130 due in 31 days, and $175 due in 48 days. 
The result obtained by equation, will be the number of 
days after Feb. 16. 

55. Average the following account $200 due 
March 4; $150 due Apl. 3; $200 due Apl. 30, and 
$300 due May 15. 

56. The following account was settled Oct. 9. $300 
due Jan. 7, $400 due Jan. 18, $200 due Jan. 30, $500 due 
Feb. 11. How much interest was due upon the whole? 

(Interest should of course be estimated from the 
time the account becomes due.) 

57. How much interest was due Dec. 11, upon the 
following charges? $100 due Mar. 19, $100 due Mar. 
24, $500 due Mar. 25, and $300 due Apl. 10. 

58. Find the equated time for $6.25 due Oct. 10, $19 
due Oct 19, $11.50 due Oct 31, $25 due Nov. 2. 

59. Average the following account. $92.75 due 
June 5, $8.69 due June 24, $49.27 due Aug. 5. 

60. When may I settle by a single payment, for 
$300 due now, $200 due in 10 days, $100 due in 15 
days, $100 due in 29 days, and $250 due in 45 days? 

61. Find the equated time for $500 due May 1, $300 
due June 1, and |H100 due July 1. 

62 — 68. Average the above account, supposing the 
amounts due Jan. 1, Jan. 15, and March 1 ; Jan. 3, Jan. 
27, and Feb. 5; Jan. 19, Feb. 11, and Apl. 3; May 9, 
May 18, and June 10; Aug. 11, Sept 5, and Oct 3; 
Feb. 13, Apl. 10, and June 4; May 5, May 7, and 
May 25. 

170* Alligation Alternate is the process by 
which we determine the proportional quantities of 
several ingredients, which must be employed to form a 
mixture oi a given value. 

In what proportion should I mix sugars at 5cts., 
7cts., 8cts., lOcts., and 12cts., in order that the mixture 
may be worth 9 cents a pound? 
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We may commence by 

31b. at 5ct. = .15 taking any quantity vie 

lib. at 7ct = .07 please, of each IngredieDt, 

21b. at 8ct. = .16 and finding the cost of the 

4lb. at lOct = .40 "whole, ff, for example, 

5lb. at 12ct. = .60 ve take 8lb. at 5ct, lib. at 

7ct, 21b. at 8ct^ 41b. at 

15lb. '< cost '' 1.38 10ct,and5lb.atl2ct,(mak- 

151b. at Oct. ae 1.35 ing 15lb in alU the whole 

cost will be $1.38. But 

Excess .03 15lb. at Oct. would cost 

only $1.35, therefore our 
estimated quantities give an excess of 3 cents above the 
required cost. To balance this excess, we must either 
add some of the sugar that costs less than the average 
price proposed, or take out some of that which costs 
more than the average. For every pound that we add 
at 5 cents, there win be a deficiency of 4 cents from 
the mean rate ; for every pound at 7ct, a deficiency 
of 2ct. ; for every pound at 8ct, a deficiency of let. 
Then we may either add 4 of a lb. more at 5ct, or 
141b. more at 7ct., or 31b. more at 8ct., or lib. more 
at 8ct. and lib. at 7ct., or any other quantity that will 
make a deficiency of 3cL 

If the quantities first assumed had given a deficiency instead of 
an excesst we should have been obliged to take some additional 
quantity of one or more of the ingredients whose value is greater 

than the proposed average, or to take out 
some of the ingredients whose value 
is less than the average. The cost of 
the quantities assumed in the margin, 
would be only 9 let, but 121b. at 9ct. 
would costal 08. There is therefore a 
deficiency of 17ct., which may be ba- 
lanced by taking enough of the sugar 
that costs more than 9cts., to make an 
excess of 17ct Thus 51b. additional at 
12ct. and 21b. at lOct. would answer the 
required conditions. The pupil may 
determine other values for himself. 
The following are therefore some of the answers to the pro- 
posed question. (1.) 3jlb. at 5ct, lib. at 7ct., 21b. at Set, 41b. at 
lOct, and 51b. at 12ct. (2.) 31b. at 5ct, 2^1b. at 7ct., 21b. at Set, 



41b. 


at 


5ct = 


.20 


31b. 


at 


7ct.= 


.21 


21b. 


at 


8ct = 


.16 


lib. 


at lOct. = 


.10 


21b. 


at 12ct. = 


.24 


121b. 


it 


cost " 


.91 


121b. 


at 


9ct. — : 


1.08 




Deficiency 


.17 
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41b. at lOet, and SSh, at llcL (3.) 31b. at Set, lib. at 7cu Stb, ai 
Set., 41b. at lOct, and 51b. at IScL (4.) 31b. at Set., 21b. at 7ct, 
31b. at 8ct, 41b. at lOct, and 51b. at 13cL (5.) 41b. at 5ct., 31b. at 
7et., Sib. at Set, 31bu at lOct, 71b. at ISct 

Let the pupil perform the above examples by takings 
out some of the quantiUes originally assumed. 

SULE It» ALIIGATION ALTERNATE. 

•Assume any quaniiijf you please of each tngre- 
dientjjind the cost of the whote^ and also the cost of 
the same ftiantity at the mean rate proposed. If 
the assumed quantities cost too much, take such ad- 
ditional quantities of the lower priced, or such 
diminished quantities of the higher priced ingre- 
dients, as will exactly counterbalance the excess. If 
TOO LITTLE, toke such additional quantities of the 
higher priced, or such diminished quantities of the 
lower priced ingredients, as will exactly counter- 
balance the deficiency. 

If the quantity of either ingredient is limited, we 
must of course assume additional quantities of the in- 
gredients that are unlimited. 

171. Examples for the Pupil. 

69 — ^75. In what proportion must I take sugars at 
5ct. and 8ct a pound, to form a mixture worth 7ct. a 
pound? 6ct a pound? 5ict. ? 6ict? 7ict? 6ict. ? 
7ict? 

76—80. In what proportion must I mix oils at 70ct. 
and $1 per gallon, so that the mixture may be worth 
80ct a gallon ? 90ct a gallon ? 75ct ? 95ct. ? 85ct. ? 

81 — 85. Mix oats at 40 cents a bushel with com at 
70 cents, so that the whole may be worth 50 cents a 
bushel; 45ct a bushel ; 60ct.; 65ct; 55ct. 

86—90. A grocer wishes to mix two kinds of tea» 
worth 30ct and 75ct. a pound. How must he do it 
to make the mixture worth 50ct a pound? 62 Jet. a 
lb.? 874ct.? 45cU? 40ct? 

91.^95. How many ounces of gold, 12, 18, and 20 
carats fine, may be melted together to form a mixture 
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16 carats fine 7 15 carats fiiief 17 carats? 19 carats? 
14 carats t 

96—100. What quantities of vinegar at 90ct a flsV 
loD» cider at 25ct. a ^lon, and water, may be mea 
to form a mixture wonh 29ict a gaDon? I8ct a gal- 
lon? lOct.T 21ct.t ISictf 

101 — 105. How much water must be mixed with 60 
gallons of vinegar, at 28ct. a gallon, to make it worth 
but 25ct a gallon ? 20ct a gal f 82cli T ISIctf lOctt 

On every nllon of 

50gaL at 28ct = $14.00 vrater admoT there is 
IgaL at Oct = 0.00 a pin of 85ct To 

ffam 91.25, we must 

51gal. cost 914.00 tnerefore add 5 gal- 

51gal. at 25ct = 912.75 Ions more of water, 

making 6 gaUons in 

Excess IJ25 all. 

106—110. How much water must be mixed with 40 
gallons of syrup at 50ct a gallon, to make the whole 
worth 37ict a gallon? 25ct. a gal.? 12ict? SSJett 
80ct ? 

Ill — 115. A grocer has 10 gallons of vinegar at 
d7ict. a gallon, 12gal. at 25ct., and 8gaL at 30ct., with 
which he wishes to mix cider at 32ct. and water. How 
much of each must he take, to make the whole worth 
20ct. a gallon ? 28ct. ? 19ct. ? 15ct. ? 23ct. ? 

116—120. What quantity of raisins, at lOct, 18ct, 
and 20ct. per lb., may be mixed together, to fill a cask 
of 2001b. and to be worth 19ct. a lb. t 14ct. a lb. ? 
17ct. ? 16ct. ? 12ct. ? (After obtaining the proportions 
by Alligation, find the exact quantities by Fellowship.) 

121 — 125. A grocer has an order for 1501b. of tea 
at 90ct., but havmg none at that price, he would mix 
some at 75ct., some at 874ct., and some at 91.00 per 
pound. How much of each sort must he take? How 
much to make the whole worth 85ct. a lb ^ 95ct? 
80ct. ? 78ct. ? 

126 — 130. How much syrup at 25et. must be mixed 
with aOgal. at 40ct., that the ipf4)dle may be^ worth SOct 
a gal? 38df.? 38ct.? 374ct.1 »a<il.l 
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XIII, INVOLUTION AND EVOLUTION. 

1 T9. Involxttion is the repeated multiplication of a 
number by itself. 

The product obtained by Involution is called a 
power. The root is the number involved, or the^r^^ 
power. If the root be multiplied by itself, or employed 
twice as a factor, the product is the second power. If 
the root is employed three times as a factor, it is raised 
to the 3d power : if 5 times, to the 5th power, &c. 
Thus, 2 is the 1st power of 2, or 2^ 2X2 or 4, 
is the 2ad power of 2, or 2*. 2 x 2 x 2 or 8, 
is the 3d power of 2, or 2^ 2 x 2 X 2 x 2 X 2 or 
32, is the 5th power of 2, or 2*. The power is usually 
denoted by a small figure over the right of the root, 
called the' eocponenty or index. When there is no 
exponent, the number is regarded as the 1st power. 

The second power is often called the square, because 
the number of sc]uare feet in any square surface, is 
obtained by multiplying the number of feet in one side 
by itself. 

The third power is often called the cube, because the 
number of cubic feet in any cubical block, may be ob- 
tained by raising the number of feet in one side to the 
3d power. 

173. Examples for the Ptjpil. 

1 — 10- Find the value of each of the following ex- 
pressions ; 16^ ; 4' ; 2* ; 1» ; .53 ; 1.25^ ; .08* ; 2.7^ ; 
19* ; 1.9*. 

11 — 50. Find the second, third, fourth, and fifth 
powers of each of the following numbers ; 2 ; 3 ; | ; 
IJ; 2.5; 40; 3* ; 21 ; ^^\ .09. 

1 74. Evolution is the process by which we discover 
the root of any given power. 

The root of any number is a factor, which if repeat- 
edly multiplied by itself will produce the number. 
Thus, 2 is the 2d root of 4, or the 3d root of 8, or the 
5th root of 32, because 2* = 4, 2' = 8, 2* = 32. So 

17 
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the 2d or square root of 49 is 7 ; the 3d or cube rootof 
125 is 5 ; the 4th root of 16 is 2 ; the 5th root of 1034 
is 4. 

The radical sign, (\/ or \/ ,) when placed befon 
a number, indicates the square root It we wish to 
denote any other root, we write the index of the root 
over the radical sign, as V» Vt %/• 

1 7ff • ExAMPLn FOR THs Pupn.. 

51 — 60. Read the following expressions; V5 ; VS; 
V9jT ^/^; Vn; Vl; 'V2,44; ^169; VMOO; 

61 — 70. Extract the roots indicated in the following 
examples. ^/4; ^/9;^/81 ; V16;^/40; ^/25; >/36; 
>/l; >/64; x/100. 

71—80. What is the value of V8? V125T V27! 
V843? VlOOO? V64? V512?V216? V729? Vl! 

170. Extraction of the Square Root. 

The square root of a number is the number^ whicK 
\f multiplied by it self ^ will produce the given num- 
ber. 

In the following Table are the numbers from 1 to 
10 inclusive, and beneath them are their squares; 
therefore the numbers in the lower line have for their 
square roots the corresponding numbers of the upper 
line. 

Roots, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
Squares, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

From the ordinary process of multiplication, it may 
be seen that the square of any number will have twice 
as many figures as the root, or one less than twice as 
many.* 

If there are decimals in the root, there will be twice 



* Let the pupil perform a few examples, and discover the 
principle on which this fact depends ; that the square of units 
gives units and tens; the square of tens gives hundreds and 
thousands, Ace. 
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as many in the square : because any product contains 
as many decimals as both factors. And conversely, 
there will be half as many decimals in the root as in 
the square. 

Therefore, if we divide a square number into 
periods of two figures, by placing a point over units, 
and one over every second figure to the left, the num- 
ber of periods will denote the number of integral 

figures in the root. Thus the square root of 144 con- 
tains two figures, and is 12. The square root of 1600 
contains 2 figures, and is 40. 

177. To discover a rule for finding the square root, 
we will multiply 28 by itself, writing each product 

separately, instead of carrying 
28 the tens as in ordinary multi- 

28 plication. Commencing with 

the units' figure, we say 8x8 

64 = 8 X 8 (4) units = 64 units ; 8 X 2 tens = 

16 = 2 X 8(3) 16 tens; then taking the tens' 

16 =2X8 (2) figure, we say 2 tens X 8 = 16 

4 ss 2 X 2 (1) tens ; 2 tens X 2 tens = 4 hnn- 

dreds. Taking care to write 

784 each product in its proper 

place, and adding the several 
products together, we find that the square of 28 is 784. 
but the four partial products which compose the entire 
square, are (commencing with the largest product,) (1) 
the sqiuire of the tens ; (2) & (3) twice the product 
qf the tens by the units; (4) the square of the 
units. 

178. Let us now reverse the operation, and extract 
the square root of 784. Pointing tne periods, (§ 1 76,) 

we find that the root will consist of 
784(28 ^wo figures, and the square of the 
4 tens must therefore be contained in 

the 7 hundreds. The greatest square 

48)384 contained in 7, (Table, § 176,) is 4, 

884 ^6 r^o^ ^f which, 2, is written as the 

tens' figure of the xecfivc^iL tq^V. 
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Now, b^ the preceding paragraph, if we subtract from 
the entire square (1) the square of the tens^ the re* 
mainder 384 will contain (2) 6& (3) twice the product (^ 
the tens by the units^ and (4) the square qfthe uniU, 
We do not yet know the units' figure, but the 88 
tens of 384 must contain the product of twice the tens 
by the units, added to the tens which are contained in 
the square of the units. Therefore, to obtain the units' 
figure, (§ 47,) we divide the 38 tens by 2 x 2 = 4 tens, 
which gives a quotient 9. But if we call the units' 
figure 0, we find that it gives too larTO a square. We 
therefore try 8, which we place in the root, and also 
at the right hand of the trial divisor 4. 48 X 8 = 884; 
but 8 X 4 tens = ttoice the product of the tens by the 
units, and 8 X 8 = Me square of the units. 8 is 
tlierefore the true units' figure. Hence we obtain the 
following 

RULE FOR TIIE EXTRACTION OF THE SQUARE ROOT. 

Separate the number into periods of two figures 
each, by placing a point over the unit^ figure, and 
another over every second figure to the /^, (atid 
also to the right, ^decimals are desired in the root) 

Write as a quotient figure the root of the greatest 
square contained in the left hand period, subtract 
the square from the period, and to the remainder 
annex the second period for a dividend. 

Double the root already found, for a trial divisor. 
Find how many times the trial divisor is contained 
in the tens of the divideiidy placing the result in the 
root, and also at the right hand of the trial divisor. 
Multiply the completed divisor by the new root 
figurcy subtract the product from, the dividend, and 
annex the next period to the rem^ainder, for a new 
dividend 

Double the root already found for a new trial 
divisor J and proceed as before. Repeat this opera- 
lion for each succeeding root figure, until all the 
periods are brought down. 

When any trial divisor is not contained in the tens 
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of the dividend, place a naught in the root, and also at 
the right of the divisor, and bring down the next 
period. 

If any figure obtained for the root proves too large, 
substitute the next lower figure and repeat the work. 

Approximate roots may be obtained^ by annexing 
decimal periods of two figures each. 

179. Examples for the Pupil. 

81 — 100. Extract the square root of 121 ; 226; 400; 
361 ; 144 ; 289 ; 196 ; 256 ; 169 ; 324 ; 625 ; 900 ; 441 ; 
729 ; 484 ; 841 ; 529 ; 576 ; 676 ; 784. 

101 — 120. Find the square root of 9.61; .1024; 
13.69; 1600; 2500; 10.89; .1521; 1296; 11.56; 
1444; 201; 1681; 24.01; .1849; 22.00; 1764; 1936; 
21.16; 23.04; 12^. 

121—140. Find the square root of i; Jf ; i; ^^5 
V; n; 64; A^; 13|; 10^; 5||; 10^; 2^; 4iJ; 
694; 240i; 32Jf ; ^i^; jfj^; 165^- 

141 — 160. Find the approximate square root, to 
two decimal places, of 2 ; 7 ; 13 ; 29 ; 5.8 ; 62.9 ; 140 ; 
7§ ; 99i ; 600 ; 24 ; 1.062 ; 480.9 ; 37.7 ; 377 ; .377 ; 
11; 44; 176; 30. 

161 — 170. What is the side of a square field, that 
contains 144 square rods? 169sq. r.? 8lsq. r. ? 1681sq. 
r.? 23.04sq. r.f 196sq. r.? 12isq. r.? 69fsq. r.? 240* 
sq. r. ? 1444sq. r. ? 

171—180. Find the square root of 2.2201; 6; 
.893025; 72853; 2570.49; 11380; 998001; 99; 
1512900; 65157184. 

181 — ^200. Find the approximate square root, to 
three decimal places, of .3; |; ^; 1.2; 1.8; 2.7; i; 

hi 1.125; ,V; A; TTf; tV; I; h H; »; irff;li;H- 

1 80. Extraction of the Cube Root. 

The cube root of a number, is the number which^ 
if raised to the third power ^ will produce the given 
number. 

In the following table are the numbers from I to 10 

17* 
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inclarivey and beneath them are their cubes ; therefore 
the numbers of the lower line have for their cube rooti 
the corresponding numbers of the upper line. 

Roots, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
Cubes, 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000. 

All perfect cubes from 1 to 1000, evidently have but 
one integral figure in their cube root All numbers 
between 1000 or 10*, and 1000000 or 100', will have 
two figures in their root. And generally, if we divide 
a cube into periods of three figures each, by placing a 
point over units, and one over every third ngure from 
units, the number of points will show the number of 
figures in the root. 

181. To discover a rule for finding the cube root, 
we will raise 28 to the third power, writing each pro- 
duct separately, as in § 177* 

After obtaining the se- 
28 veral partial products which 

28 constitute the square, we muiti- 

ply them separately by 8 and 

64 = 8 X 8 fey 2, writing each product so 

16 =2X8 that it will occupy the proper 

16 =2X8 place, as follows : 8 X 64 = 

4 =2X2 512; 8 X 16 tens = 128 tens; 

28 8X16 tens = 128 tens ; 8 X 4 

hundreds = 32 hundreds; 



612 = 8 X 8 X 8 (8) 2 tens X 64 = 128 tens; 2 
128 = 2 X 8 X 8 (7) tens X 16 tens = 32 hun- 
128 =2x8x8 (6) dreds; 2 tens X 16 tens = 
32 = 2 X 2 X 8 (5) 32 hundreds ; 2 tens X 4 
128 = 2 X 8 X 8 (4) hundreds = 8 thousands. 
32 = 2 X 2 X 8 (3) Therefore, the eight par- 
32 = 2 X 2 X 8 (2) tial products which com- 
8 = 2 X 2 X 2 (1) pose the entire cube, are 

. (1) the cube of the tens ; 

21952 (2) (3) & (5) 3 times the 

square of the tens mul- 
tiplied by the units ; (4) (6) & (7) 3 times the pro- 
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duet qf the tens by the square of the units ; (8) the 
cube qf the units. 

Let us reverse the operation, and extract the cube 
root of 21952. Pointing the periods, (§ 180,) we 
find that the root will consist of two figures, and the 

cube of the tens must therefore 

21952(28 be contained in the 21 thou- 

8 sands. The greatest cube con- 

tained in 21, (Table, § 180,) 

12 )13952 is 8, the cube root of which, 2, 

48 we write as the tens' figure of 

64 the required root. By the pre- 

ceding paragraph it will be seen 

1744 13952 that if we subtract from the en- 

■ tire cube (1) the cube qf the 

tens, the remainder 18952 will contain (2) (3) & (5) 3 
times the sqtuzre qfthe tens multiplied by thb 'units; 
(4) (6) & (7) 8 times the product of the tens^y the 
square of the units, and (8) the cube of the units. 

The 139 hundreds of 13952 must then contain 3 
times the square of the tens multiplied by the units, 
added to the hundreds which are contained in the other 
portions of the remainder. Therefore 4o obtain the 
units' figure, we divide the 139 hundreds by 3 times the 
square of the tens, (3X2 tens X 2 tens = 12 hun- 
dreds,) which gives a quotient of 11. But the units' 
figure cannot be greater than 9, and if we try 9, we 
shall find that it gives too large a cube. We therefore 
try 8, which we place in the root, and we complete 
our trial divisor as follows. 

If the dividend 13952 were divided bv the units, the 
quotient would be 3 times the square of the tens plv>s 
3 times the tens multiplied by the units plus the square 
of the units. And conversely, if the dividend were 
divided by this quotient, the resulting quotient would 
be the units. 

Our trial divisor already contains 3 times the square 
of the tens, (12 hundreds,) therefore to complete it we 
must add 3 times the tens multiplied by the units, (48 
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tens,) and the square of the units, (64 units.) Hutti- 
plying the completed divisor 1744 bv the units' figure 
8f we obtain exactly the remainder of the cube. Hence 
we may deduce the following 

RULE FOR THE EXTRACTION OP THE CUBE ROOT. 

Separate the number into periods qf three figures, 
by placing a point over the unit^ fig^f*^* ond one 
over every third figure to the l^ qfurdtSj {and also 
to the right, if decimals are desired in the root) 

Write as a quotient figwe the root qfthe greatest 
cube contained in the Ufi hand period^ subtract the 
cube from the period^ and to the remainder annex 
the second period fin* a dividend. 

Take three times the sqiuire qf the root already 
found, for a trial divisor. Find how many times 
the trial divisor is contained in the htjmdreds of the 
dividend. Place the result in the root, and its square 
at the right qfthe trial divisor^ (supplying the place 
of tens with a naught if the square is less than ten,) 

Multiply 30 times* the root already found, by the 
last root figure; add the product to the trial dirnsor, 
and you will obtain the completed divisor. Multiply 
the complete divisor by the last root figure, subtract 
the product from, the dividend, and to the remainder 
annex the next period for a new dividend. 

Take three times the square of the root already 
found, for a new trial divisor, and proceed as before. 
Repeat this operation for each succeeding root 
figure, until all the periods are brought down. 

Whenever the trial divisor is not contained in the 
hundreds of the dividend, place a naught in the root, 
and two naughts at the right of the trial divisor, and 
bring down the next period for a new dividend. 

If any figure obtained for the root proves too large, 
substitute the next lower figure and repeat the work. 

Approximate roots may be obtained, by annexing 
decimal periods of three figures each. 

• We say "30 times," because 3 X the tens X the units, would 
give tens, and a naught would be annexed for units. 
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189* Illustration of the Rule. 

What is the cube root of 226802438.843904 ? 

226802438.843904(609.84 
6» = 216 

IT. diT. 

8 X 6s =: 108,01 108,02 
SO X 6 X 1 s 1 80 



10981 c. div. 

wliich if not contained in tbe dividend. 

tr. dJT. ■ 

9 X 60» r= 10800,81 108024,38 

30 X 60 X 9=16200 



1096281 com. div. 9866529 

tr. diT. 

8 X 609« =r 1112643,64 9359098,43 
30 X 609 X 8 = 146160 

111410524 oom.diy. 891284192 

tr. diT. 



8 X 60983 == 111556812,16 446256519,04 

80 X 6098 X 4 = 731760 

44625651904 



11156412976 com.div.- 



The trial divisors, after the first, may be more con- 
veniently found, by adding to the last complete divU 
8or the last number used to complete z7, and twice 
the square of the last root figure. Thus in the fore- 
going example, our third trial divisor = 

1096281 

16200 

2 X 9« K= 162 



trial divisor, 1112643 

1 83. ExAirpLES FOR the Pupil. 

201—220. Extract the cube root of 1381 ; 8000 
27000; 1728; 6869; 64000; 2197; 5832; 125000 
2744; 4913; 9261; 4096; 10648; 3375; 12167 
24889; 13824; 29791; 21952. 
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221—240. Find the cube root of 15625; 35037; 
50.653; 68921; 17576; 42875; 85.184: 97336; 
19683; .110592; 74.088; 59319; 32768; 117.649; 
46656; .091125; 54872; .103823; 79.507; .030304. 

241—260. Find the cube root of ^7 ; ^ ; ^f { ; 42^; 

i8§4; *§!; tdNju; mi; /i/yV; isHi; stIh^; 1t%; 

91i; 1661; 8IJ?; 2lHf; 296^; 1157f ; 857|; 

261 — 280. Find the approximate cube root, to two 
decimal places, of 2; 7; 13; 29; 5.8; 62.9; 140; 7}, 
991; 600; 24; 1.062; 480.9; 37.7; 877; .377; 11; 
88; 704; 30. 

281—290. What is the side of a cubical box that 
contains 1728 cubic inches? 1331c. in. T 6859c. in.? 
1157ic. in.? 91.125c. in.? 21.952c. in.? 79507c. in.? 
117649c. in.? 74^c. in.? 132651c. in.? 

291—300. Find the cube root of 2299.968; 13; 
571787000000; 796.597983; 49; 65; .082; .73537; 
1027.243729; 475.647962616; 953. 

301 — 320. Find the approximate cube root, to three 
decimal places, of .864; .5; .256; .108; .032; .004; 
.001715; .001372; .005; .04; .135; .32; .625; i; J; 
1.125; 31; 8; 151; 42875. 



XIV. PROGRESSION, OR SERIES. 

1 84. A Series, in Arithmetic, is a succession ot 
numbers governed by some uniform law. 

The nnmbers 1, 2, 3, 4, 6, 6, 7, &c., constitute the natural series^ 
in which the difference between any two consecutive terms is 1. 

An arithmetical series, is one in which the successive terms in- 
crease or decrease uniformly by the same number , as 2, 4, 6, 8, 
10, 12; 20, 16, 12,8,4,0. 

A geometrical series^ is one in which the successive terms in- 
crease or diminish uniformly in the same ratio, as 1, 2, 4, 8, 16, 
32 ; 81, 27, 9, 3, 1, \, f 

A harmonical series, is one that can be represented by a series 
of fractions, of which the numerators are all alike, and the deno- 
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minators fonn an arithmetical series, as 15, 81, 35, 105, a series 
which is equivalent to i^«, ^fS ^§S ^{'. 

18tS* Arithmetical Progression. 

An arithmetical series, (sometimes called an equidif- 
ferent series, because the difference between every 
two consecutive terms is the same,) is said to be in 
^Arithmetical Progression, — or Progression by Differ- 
ence. 

The difference between the consecutive terms, is 
called the common difference. The first and last terms 
of the series are called the extremes ; the other terms 
the means. 

Thus, in the ascending, br increasing series, — 

1,4,7, 10, 13, 16, 19; 
the extremes are 1, and 19, and the common differ- 
ence is 3. 

In the descending, or decreasing series, — 

50, 40, 30, 20, 10, ; 
the extremes are 50, and 0, and the common differ- 
ence is 10. 

Any three of the five following things being given, 
the other two may be found : 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

PRELIMINARY EXERCISES. 

1 — 10. Find the first 9 terms of an ascending series, 
the first term being 1, and the common difference 2 ; 
1st t. 5, c. d. 3; 1st t. 2, c. d. 4; 1st t. 2, c. d. i ; 1st 
t. 4, c. d. U ; 1st t 8, c. d. i ; 1st t. 10, c. d. 5; 1st t 
17, c. d. 10; Isl t. 4, c. d. 100; 1st t. 11, c. d. 6§. 

11 — 30. If the first term of a decreasing series is 100, 
what are the 5 succeeding terms, — supposing the com- 
mon difference to be 5 ? 10? 2? 6? 20? 15? 4? 11? 
i? I? 7i? 6i? 9i? 81? 17? 12i? 3? 3J ? 3i ? 

19? 

31 — 60. The fifth term of an ascei\d\tvj sftttea b 
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75» determine the four preceding, and the five loeoeed- 
ing terms, if the common difierence is 5» S» 10, IS, 11, 
9, 8, 4, 14, 7i, 12i, i, as, 18, 7, 8, 18, 8i, Si, f 

186. CA8EL TOFINDONEQrTHEEXTSEifEfl^ANDraE 

SUM or ALL THE TERM8L 

If the smaller extreme is givm, to find the aacood 
term, we must add the common difference once ; fixr 
the 8d term, we niust add it twice ; for the 5th term, 
4 times; for the 10th tenn,0 times,dM. If the greater 
extreme is giveni we must mbiraet the common dtf- 
ference in a similar manner. 

If we take any two terms that are equally distant 
from the extremes, the less term is as much greater 
than the less extreme, as the greater term is leas than 
the greater extreme. Therefore, the average qf ike 
extremes is equal to the average qf anjf two terms 
equally distant Jrom the eaetremest or to the middle 
term when the number qf terms is odd. In other 
words, the average of the extremes is the average of 
the whole series, and this average, multiplied by the 
number of terms, will give the sum of the terms. 
Therefore, 

To FIND EITHER EXTREME, Multiply the common 
difference by the number of terms, less 1, and add 
the product to the less extreme, — or subtract it from 
the greater extreine. 

To FIND THE SUM OF THE TERMS, Multiply thc num- 
ber of terms by the sum of the extremes j and divide 
the product by 2. 

187. Examples for the Pupil. 

For answers to § 1 87, see § lOS. 

61. The first term of an arithmetical series is 5, the 
common difference 2, and the number of terms 11. 
Find the last term, and the sum of all the terms. 

62. What is the sum of 15 terms of the natural series, 
1, 2, 3, 4, &c. ? 

53. Find the 9th term, and the sum of 9 terms, of 
the series SO, 27, 24, 21, ^^ 
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54. How many times does a clock strike in 12 
hours 7 

55. The first term of a descending series is 10, the 
common difierence i, and the number of terms 12. 
Required the last term, and the sum of the series. 

56. If I invest $100 a year at 6 per cent, simple^ in- 
terest, to what will the whole amount in 20 years 1 
(The less extreme is $100, the common difference $6, 
and the number of terms 20.) 

188. CASE n. TO FIND THE COMMON DIFFERENCE, AND 

THE SUM OF THE TERM& 

The difference of the extremes, (§ 186,) is equal 
to the common difference multiplied by the number of 
terms less 1. Then the difference of the extremes 
divided by the number of terms less 1, must give the 
common difference. Therefore, 

To FIND THE COMMON DIFFERENCE, divide the differ^ 
ence of the extremes^ by the number of terms less 1. 

The sum of the terms is found by Case I. 

180. Examples for the Pupil. 

For answers to § 180, see § 18T, 103. 

57. The extremes of an equidifferent series are 5 and 
25, and the number of terms 11. Find the common 
difference, and the sum of the terms. 

58. The extremes are 1 and 15, and the number of 
terms 15. Find the common difference, and sum of 
the terms. 

59. The extremes are 30 and 6, and the number of 
terms 9. What are the common difference, and the 
sum of the terms ? 

60. Required the sum of the terms and common 
difference, the extremes being 1 and 12, and the num- 
ber of terms 12. 

61.. The extremes are 10 and 4i, and the number of 
terms 12. Find the sum of the terms and the common 
difierence. 

62. At what rate per cent must I itvvesl ^100 i^t 

18 
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annum, that the several investments may form an 
arithmetical series, of which the extremes are $100 
and $214, and the number of terms 20 T 

1 00. CASE UI. TO FIND THE NUBfBER OF TERBfS, AND 

THE SUM OF THE TERM& 

The difference of the extremes divided by the com- 
mon difference, (^ 186, 188») gives the number of 
terms, less 1. Therefore, 

To FIND THB NUMBER OF TEftMSf dtvidc the differ- 
ence of the extremes by the common difference^ and 
add 1 to the quotient. 

The sum of the terms is found by Case L 

101. Examples for the Pupil. 

For answers to § 101, see § lOff. 

63. The extremes are 5 and 25, and the common 
difference 2. Find the number of terms, and the sum 
of the terms. 

64. The extremes 1 and 15, the common difference 
1, what are the number of terms, and the sum of the 
series ? 

65. The extremes are 30 and 6, and the common 
difference 3. Required the number and the sum, of 
the terms. 

66. Find the number of terms and the sum of the 
series, the extremes being 1 and 12, and the common 
difference 1. 

67. Required the number and sum of the terms, the 
extremes being 10 and 4§, and the common differ- 
ence i. 

68. The extremes of a series of investments at 6 

Eer cent., simple interest, are $100 and $214. For 
ow many years have the investments been macie, and 
what is the amount of the whole ? 
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1 99. CASE IV. TO FIND THE NUMBER OF TERMS, AND 

THE COMMON DIFFERENCE. 

The number of terms and the sum of the extremes, 
(§ 1 86») are two factors whose product is twice the 
sum of the terms. Therefore, 

To FIND THE NUMBER OF TERMSy divtck twiCB tht SUIU 

of tht terms by the sum of the extremes. 
The COMMON differenob is found by Case IL 

193. Examples for the Pupil. 

For answers to § 193, see § 1 87* 

69. The extremes are 5 and 25, and the sum of the 
terms 165. Required the number of terms and the 
common difference. 

70. The extremes are 1 and 15, and the sum of the 
terms 120. Find the number of terms and common 
difference. 

71. The extremes are 30 and 6, and the sum of the 
terms 162. What are the number of terms and the 
common difference. 

72. Find the number of terms and common differ- 
ence, the extremes being 1 and 12, and the sum of the 
terms 78. 

73. Required the number of terms and common dif- 
ference, ii the extremes are 10 and Ahy and the sum of 
the terms 87. 

74. For how many years, and at what rate per cent. 
must $100 be invested annually, to amount at simple 
interest to $3140,. the amount of the first year's invest- 
ment being $214? 

194. CASE V. TO FIND ONE OF THE EXTREMES AND 
THE COMMON DIFFERENCE. 

The sum of the extremes may be found, (§ 186, 
103,) by dividing twice the sum of the terms by the 
number of terms. Therefore, 

To FIND THE REQniREi) EXT&EMEt dimde ttixice t^^ 
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mm qf the terms by the number qf ierms^ and tuk- 
tract the given extreme from the quotient. 
The commom diffbrkiicb is found by Case IL 

19Ji* ExuiPLxs lOB THS Pupil. 

For answers to § 1M(, see % 191. 

75. One extreme is 5, the sum of the terms 1115, and 
the number of terms 11. Required the other exUeme 
and the common difierence. 

76. One extreme is 15» the sum of the terms 120, 
and the number of terms 15. Find the other extreme 
and common difference. 

77. The sum of the series is 162» the less extreme 6, 
and the number of terms 9. What are tlie greater ex- 
treme and the common diflbrence? 

78. Find the first term and common diflkrence, the 
last term being 12, the number of terms 12, and the 
sum of the terms 78. 

70. Required the last term and common difference, 
the sum of the terms being 87, the number of terms 
12, and the first term 10. 

80. What sum must be invested annually for 20 
years, and at what rate of simple interest, that the first 
year's investment may amount to $214, and the amount 
of the whole may be $3140. 

106. Geometrical Progression. 

A geometrical series, (sometimes called a series of 
continual proportionals^ because a proportion may be 
formed of any four consecutive terms,) is said to be in 
Geometrical Progression^ or Progression by Quotient 

The quotient of any term by the term immediately 
preceding, is called the ratio^ The first and last 
terms are called the extremes^ the other terms the 
means. 



* The inverse ratio is used, because it is more convenient to 
multiply than to divide by the naOio. 
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Thus in the ascendmg series, — 

1, 3, 9, 27, 81, 243, 
the extremes are 1 and 243, and the ratio is 3. 

In the descending series,"- 

24, 12, 6, 3, f , }, f , j%, 
the extremes are 24 and ^9, and the ratio is i. 

From the nature of the series, it is evident that any 
four successive terms of a Geometrical Progression, con- 
stitute a proportion ; as 1 : 3 : : 9 : 27, 3 : 9 : : 27 : 81, &c., 
in the first of the above series ; 12 : 6 : : 3 : |, 6 : 3 : : j : 
I, &c.» in the second series. 

When any three of the five following things are 
given, the other two may be found, viz. : 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The ratio. 

5. The sum of all the terms. 

PRELIMINARY EXERCISES. 

81 — ^90. Find the first 9 terms of an increasing geo- 
metrical series, the first term being 1, and the ratio 2; 
1st t. 2, r. 3 ; 1st t. 1, r. 4 ; 1st t. 3, r. 5 ; 1st t. 2, r. 6 ; 
1st t. ^i^, r, 7 ; 1st t. ^V, r. 2 ; 1st t. .0001, r. 10 ; 1st 
t. 2, r. 2i. 

91 — 110. If the first term of a decreasing series is 
420, what are the 5 succeeding terms, — supposing the 
ratio to bei? *? |? V |? V I? *^ i? i^ i^ 4? 

Ill — 130. The third ternri of an increasing series 
being 360, find the two prececling and the five succeed- 
ing terms, if the ratio is 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 
a, 24, 4J, 31, 3f, 14, If, li, 3*, 20. 

197. CASEL TO FIND THE LAST TERM. THE FIRST TERM, 
RATia AND NUMBER OF TERMS BEING GIVEN. 

To find the second term, we must multiply the first 
term by the ratio ; for the third term, we must multiply 
by the ratio twice, or by the 2d power of the ratio ; 
for the rth term, by the 4th power of the ratio ; for the 

18* 
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10th term, by the 9th power of the ratio, Ace. There- 
fore, — 

To FIND THB LAST TERM, Batse the ratio to apowtf^ 
the index qf which is equcU to the number qf terms 
less 1, and multiply the result by the first term. 

The process of raising the ratio to the required power, miy 
sometimes be abbreviated. For example,)^' ^SXSXSXS 
XSXSX8XSXSX8XSXSXS,tfae fiustor S being 18 
times repeated. Bnt this product can be reaolTed into a nomber 
of larger factors.— as «* X «* X S* X «* X «; or S» x «' X 
S^; orS^ X S^ X S^; or into any other combination of the 
powers of S, in which the sum of the several indices is 18. We 
may, then, if we choose, 1. Invoht the ratio to the fourth orjlftk 
powtTt and write the index over each power. S. Add together muk 
of the indices as will make the index of the required power, 8. Mid' 
tiply together the powers corresponding to those indiees, 

ExAMPLBi. To find 3^'. 3 9 »7 81;8** = 8 * X 8* X8* 
= 81 X 81 X 87=177147. 

Tofind(»)i^ \t4ri'iAi «)"= (l)*X (§)* 
X (?)* X (D* = if X ^Vi X H X 11 = tAWAt- 
108. Examples for thb Pupil. 

131. The first term of a geometrical series is 5, the 
ratio 2, and the number of terms 7. What is the last 
term? 

132. If the first pane of glass in a window cost 1 
mill, the second 3 mills, the third mills, and so on, 
what would be the price of the twelfth pane ? 

133. If a farmer plants a grain of wheat, and each 
year plants the product of the preceding harvest, how 
much will he harvest in the 11th year, the annual yield 
being 12 fold ? 

134. The first term is 9, the ratio |, and the number 
of terms 9. What is the last term ? 

135. A farmer inquiring the price of a drove of 20 
oxen, was told that he might have the whole for the 
price of the 13th ox, valuing the first at 1 cent, the 
second at 3 cents, and trebling the price of each ox 
for the price of the next. What would be the price 
per head at that rate ? 
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1 99* CASE IL TO FIND TH£ SUM OF ALL THE TERMS. 

The first-term of a series is 162, the last term is 2, 
and the ratio i. What is the sum of the series ? 

The series is 162, 54, 18, 6, 2, the sum of which is 
242. 54, 18, 6, 2, |, is another series^ 

obtained by multiplying each term of the first series by 
the ratio. Subtracting the second series from the first, 
we have 161 i, which is thedifierence between the first 
term and the last term multiplied b^ the ratio. It is 
also |*of the sum of the first series, smce it is obtained 
by subtracting I of the series from the whole series. 
Then if we oivide by §, or the difierence between the 
ratio and 1, we shall obtain the desired sum. There- 
fore, — 

To FIND THE SUM OF THE TERMS, Multiply the lost 
term by the ratio^ and divide the difference between 
the product and the first term, by the difference be- 
tween the ratio and 1. 

300* Examples for the Pupil. 

136. What is the sum of 9 terms of the series 2, 6, 
18, 64, &c. ? (The last term is found by Problem I.) 

137. The first term 9, the ratio i, and the last term 
jj7» are £:iven. What is the sum of the series ? 

138. What is the sum of the series 4, 2, 1, 4, i, &c.y 
to infinity ? (The last term, in an infinite decreasing 
series, is 0.) 

139. Required the sum of the infinite series 5, |, 779 
&c. 

140. The first term is 8, the ratio §, and the number 
of terms 5: What is the sum of all the terms ? 

901. Compound Interest by Series. 

What would be the amount of $25 in 7 years, at 6 
per cent, compound interest ? 

$1 in 1 year would amount to $1.06, in 2 years to 
$1.06 X 1.06 = $1.062 . in 3 years to $1.06^ ; in 7 
years to $1.06^. $25 would amount to 25 times as 
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much as $1, or 25 X $1.06^ = $37.59. Compound 
Interest may therefore be computed by Case L, (§ 
107,) the first term being the princiiMd ; the ra/to, 
the amount of $1 for 1 vear ; and the number qf terms, 
the number of years pins 1. 

30 $!• Examples for thb Pupil. 

141. Find the amount of $10 for 6 years, at 5 per 
cent, compound interest. (First term $10 ; ratio 1.05; 
number otterms 6.) 

142. Find the amount of $3.25 for 4 years, at 7 per 
cent compound interest. 

143. At 6 per cent, compound interest, to what will 
$19.50 amount in 6 years T 

144. Find the amount of $400 for 5 years, at 5 per 
cent compound interest 

903. The labor of computing compound interest, 
may be abridged by a table in which the amount of $1 
is computed at difierent rates, and for a number of 
years. (See Table I., page 216.) 

I. To find the amount of any sum by the Table, multiply thfi 
given aum by the amount of $1 for the given time* 

Example. What will be the amount at 7 per cent, compoona 
interest, of $200 for ISyr.l 

$1 in 15yr. at 7 per cent amounts to 8.769031, and 2.769031 X 
$200 = $551.8062. 

II. To compute compound discount, or to find the present worth 
at compound interest, of any sum due at a future time, divitie the 
given sum by the amount of $1 for the given time. 

Example. When money is worth 6 per cent, compound in- 
terest, what is the present worth of $5000 due in lOyr. 4mo. 24dy.1 

$1 at 6 per cent, would amount in 19yT. 4mo. 24dy. to $2.577489, 
and $5000 -^ 2.577489 = «1 939.87. 

in. To find ihe time m which any principal will amount to a 
given sum, divide the amount by the prindpalf and look for the 
quotient in the Table, under the given rate. 

Example. In what time at 6 per cent, compound interest, will 
$25 amount to $48 ? 

41 = 1.92. $1 would amount to 1.898299 in 11 years, or to 
2.012196 in 12yr. 
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1.92 exceeds 1^98299 by .021701, and 2^)12196 exceeds 
1.898299 by .113897. Then if the gain in 12 months is .113897, 
in what time would there be a gain of .021701. 

.113897 : .021701 : : 12mo. : 2mo. 8dy. very nearly, 

rv. To find the rate at which any principal will amount to a 
given sam in a given time, divide the amount by the prineLpal^ and 
Took for the quotient in the Table, opposite the given time, 

ExAKPi^B. At what rate of compound interest, will $250 amount 
to 9550 in 18 years ? 

f|§ = 2.2. In the line of 18 years, we find 2.2 under 4J per 
cent 

304. Examples for the Pupil. 

145 — 159. Find the amounts at 4i, 6, and 7 per cent, 
of $630 for 3 years; 7yr. ; 13yr.; 5yr. 8mo.; lOyr. 
6mo. 15dy. (After finding the amount for the years, 
we add the interest for the months and days, as in sim- 
ple interest) 

160 — 174. Find the present worth, at 6, 6, and 7 
per cent compound interest, of $1000 due in 29 years ; 
50yr. ; 38yr. 3mo. ; 17yr. ; llyr. lOmo. 24dy. 

175—189. In what times, at 3, 5, and 6 per cent 
compound interest, will $150 amount to $300? $450? 
$230? $620? $180? 

190 — 194. At what rate per cent will $400 amount 
to $2297.40 in 30 years ? in 35yr. 9mo. 27dy. ? 44yr. 
6mo. 23dy. ? 25yr. lOmo. ? 39yr. 8mo, 15dy. ? 

195—200. At what rate per cent will $300 amount 
to $1315.17 in 50 years? in 21yr. lOmo. 2dy.? 33yr. 
6mo. lOdy,? 25yr. 4mo. 9dy.? 37yr. 8mo. 4dy,? 
30yr. 3mo. 13dy. ? 

SOtS. Annuities, at Compoend Interest. 

Any sum of money to be paid regularly, at stated 
perioas, is called an Annuity. The payment may be 
stipulated for a given number of years, in which case 
it is called an annuity certain^ or it may be de- 
pendent upon some particular circumstance, as the life 
of one or more individuals. The latter is called a con- 
tingent annuity. A perpetual annuity ^ is one which 
can only be terminated by the grantor, on the payment 
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of a sum whose interest will be equivalent to the an 
nuity. Of this character is the consolidated debt of 
England. 

An annuity in paasessioUf is one on which there is 
a present claim ; an annuity in reversion^ or deferred 
annuity, is one that does not commence until the lapse 
of a stated time, or the occurrence of some uncertain 
event, as the death of an individuaL 

The present worth of an annuity, is the sum which, 
at compound interest for the time of its duration, would 
amount to the sum of all the payments, each being 
placed at compound interest as it Mcame doe. 

CAS£ I. TO HND THE AMOUNT DUE ON AN ANNUFTT 
WHICH HAS BEEN UNPAID FOR A GIVEN TIME. 

On the last year's payment there will be no interest due ; tfat 
last payment but one will be worth the amount of the annuity for 
1 year ; the last but two will be worth the amount of the annuity 
at compound interest for 2 years, and the sum of the several 
amounts will be the amount due on the annuity. We must, 
therefore, 

Find the sum of a Geometrical Progression^ in 
which the first term is the annuity^ the ratio is the 
amount of $1 for the time that should elapse from 
one payment to another^ and the number op terms 
is the number of payments due. 

By the Table op Amounts, on page 217, the amount 
may be found by multiplying the annuity by the 
amount of an annuity of %\ for the given time. 

906. Examples por the Pupil. 

201 — 210. If a person saves $100 per annum, and 
invests it at 6 per cent compound interest, how much 
will he be worth in 30 years j in lOyr. T 29yr.? 16yr.? 
40yr.'f 50yr.? 38yr.? 13yr.? 27yr.? 45yr.T 

211 — ^220. What is the amount of an annual pension 
of $450 at 5 per cent, for 7yr.? Syr. ? llyr.? 20yr.? 
15yr.? 18yr.? 13yr.? 5yr.? 9yr.? 39yr.? 

221—230. What is the amount of a salary of $875 
for 16 years at 54 per cent, compound interest? For 
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7yr.? 20yr.! 30yr.? lOyr.? 28yr.! 33yr.? 17yr.? 
ISyr.T 19yr.? 

231 — 240. At 6 per cent, compound interest, what 
is the amount of an annuity of $500, forbom for 
7 years? llyr.t 50yr.1 30yr.T 29yr.? 27yr.? 35yr.? 
31yr. T 23yr. ? 43yr. ? 

907- CASE n. TO FIND THE PRESENT WORTH OF AN 

ANNUmr CERTAIN. 

Find the amount of the annuity^ as in Case Z, 
and find the prbsent worth of that amount^ as in 
§ a03, II. 

By the Table, page 218, the present worth may be 
found by multiplying the annuity by the present 
worth of an annuity of $1 for the given time. 

308. Examples for the Pupil. 

241 — ^250. Find the present worth, allowing 5 per 
cent, compound interest, of an annual ^salary of $700 
to continue 5 years ; 8yr.; llyr. ; 20yr.; 7yr.; lOyr. ; 
3yr. ; 15yr. ; 6yr. ; 9yr. 

251 — ^260. What is the present worth of 85 annuity 
at 5i per cent compound mterest, for 7 years ? 1 lyr. t 
5yr.? 2yr.? 8yr.? 16yr.? 9yr.? 6yr.1 4yr.? 45yr. ? 

261 — ^270. What sum invested at 6 per cent., would 
yield me an income of $1600 per annum, for 25 years? 
for lOyr.? 3yr.? 18yr.? 20yr.? 8yr.? 15yr.? 30vr.? 
llyr.t 21yr.? 

271 — ^276. What sum must be invested at 4 per cent, 
to yield an annual income of $300 for 18 years ? What 
sum at 3 per cent.? at 5 per cent.? 3i per cent? 4) 
per cent ? 6 per cent ? 

277 — ^280. A man wishes to give most of his estate 
to his children. If money is worth 5i per cent, how 
much must he reserve to secure an annuity of $700 for 
15 years ? How much for an annuity of $500 ? $300 ? 
$d50? 
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TABLE II. 

ThV AMOUIIT or AS AimiTITT OV 81*00 FROM 1 TBAB TO 50. 




1 

s 

3 
4 
5 



« 
7 
8 
9 
10 



11 
19 
13 
14 

15 



16 
17 
18 
19 
90 



91 
99 
93 
94 
95 



96 
97 
98 
99 
30 



31 
33 
33 
34 
35 



36 
87 
38 
39 
40 



41 
49 
43 
44 
45 



40 
47 
48 
49 
50 



3p.eeDt. 



LOOOOM 
9ilE10000 

3JUWWW0 
4.183637 
5u300ia6 



&468410 

7.603463 

&8BS336 

iai59]06 

1L463879 



Sip. cent. 



1.000000 
9.035000 
3.106S2S 
4.814943 
5369466 



6.550153 

7.779408 

9.051687 

10.368496 

U.73I393 



19.807706 
14J930a0 
15417790 
17.08S334 
18L598014 



iai41903 
14^)01963 
16.113030 
17.676986 
19.395681 



90.156881 

91.76: 

93.41 

95.11 

96l870374) 




38.676486 
30.536780 



34.436470 
36.499364 



■38.5530«2 
40.709634 
43.930983 

45.318890 
47.575416 



80.971030 
83.705016 
34.499691 
96.357180 
88.379683 



30JM9471 
3 8i3 B oU0B 
34.460414 
36.666528 
38.949857 



41.313103 
43.759060 
46J290687 
48.910799 
51.689677 



50.008678 
53.503759 
55.077841 
57.730177 
60.462082 



63.875944 
66.174SS3 
69.159449 
73.334333 
75.401860 



78.663806 
83.033196 
85.483893 
80.048409 
93.719861 



96.501457 
100.396501 
104.408396 
108.540648 
118.796867 



54.489471 
57.334508 
60.341810 
63.453158 
66.674013 



70.007603 
73.457860 
77.028805 
80.724906 
84.550278 



88J>09537 

98.607371 

96.848689 

101.338331 

105.781673 



110.484031 
115.350973 
130.388257 
125.601846 
130.997910 



4 p. cent. 



1.000000 
8.040000 
3.121600 
4.846464 
5.416383 



6.638975 

7.898294 

9i214226 

10.583795 

18.006107 



13.486351 
15.025805 
16.626838 
18.291911 
80.023588 



8L834531 
83.69V612 
85.645413 
37.671389 
39.778078 



3L9603Q8 
34.347970 
36.617888 
39.068604 
41.645008 



44.311745 
47.064314 
49.967583 
53.966386 
56.084938 



59.328335 
63.701469 
66.209537 
69.857900 
73.652225 



77.598314 
81.702246 
85.970336 
90.409150 
95.025516 



99.826536 
104.819598 
110.012382 
115.412877 
121.02939^ 



126.870568 
132.945390 
139.263306 
145.833734 
153.667084 



4i p. cent. 



1.000000 
3.045000 
3.137035 
4.278191 
5.4707101 



6.716893 

8.019153 

9.380014 

10.803114 

12.288310 



ia841179 
15.464032 
17.159913 
18.932109 
30.784054 



33.710337 
84.741707 
86.855084 
89.063563 
31.371433 



33.783137 
36.303378 
38.937030 
41.689196 
44.565810 



47.570645 
50.711334 
53.993333 
57.433033 
61.007070 



64.753388 
68.666345 
73.756336 
77.030356 
81.496618 



86.163966 

91.041344 

96.138305 

101.464424 

107.030323 



112.846688 
118.934789 
125.276404 
131.913842 
138.849965 



146.098214 



161.587903 
169.859357 
178.503038 



5 p. cent. 



1.000000 

3.050000 
3.152500 
4.310135 
5.535631 



6.801913 

8.142008 

9.549109 

11.036564 

13.577893 



14.306787 
15.917187 
17.713983 
19.598632 
31.578564 



33.657493 
35.840366 
38.133385 
30.539004 
33.065954 



35.719358 
38.505314 
41.430475 
44.501999 
47.737099 



51.113454 
54.669136 
58.408583 
63.333712 

66.438847 



70.7607«0 
75.398829 
80.063770 
85.066959 
90.320307 



95.836323 
101.638 i3i) 
107.709546 
114.095023 
120.799774 



127.83976? 
135.231751 
142.993339 
151.143006 
159.700156 



168.685164 



153.672633 176.119432| 



188.025393 
198.426663 
809.347996 



54 p. cent. 



1.000000 
3.055000 
3.168025 
4.343366 
5.581091 



6.888051 

8J»6894 

9.731573 

11J256359 

13.875354 



6.975319 

8393838 

9.8974a 

11.491311 

13.180795 



14.583498 
16.385590 
18.386798 
30.393578 
32.406663 



24.641139 
36.996403 
89.481305 
33.103671 
34.868318 



37.786075 
40.864309 
44.111846 
47.537998 
51.153588 



14.971642 
16.869041 
18.88813£ 
31.01506( 
33.375971 



25.67258e 

38.31! 

30. 

33.7. 

36.7 




39.99! 

43.3988901 

46.005838 

50.815577 

54.e64519 



54.965079 
58.989109 
63.333510 
67.711353 
73.435478 

77.419439 
82.677498 
88.224700 



59.156383 
63.705760 
68.538113 
73.639798 
79.058186 



84.801677 
90.889778 
97.343165 
94.077133, 104.183755 
100.351363 111.434780 



106.765188 
113.637374 
120.887334 
13d.536I27 
136.6U5614 



llfl. 120667 
127.268119 
135.904306 
145.058458 
154.761066 



145.118933; 165.047684 
154.100464; 175.050545 
163.575989; 187.507577 
173.573669 199.758032 
184.119165 212.743514 



195.245720 226.508125 
206.9842341241.098612 
219.368367! 256 564529 
833.4336371872.958401 
346.317477, 8<JO.3350Oa 
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TABLE III. 



Turn mmEKT woeth or am AiiKvmr or $1.00 feom 1 tkar to 50. 



Teftr. 


1 
3 p. cent. 


34 p. cent. 

o.ro.iiB 


4 p. cent. 


4ip.cenu 
056(4 


5 p. cent. 


S^ p. cent. 


6p.cenL 


Year.i 


1 


0.'.»7ft^ 


0.96154 


ai)5938 


a0478tf 


094339 


1 


S 


1.91347 


1.89960 


1.88600 


1.57967 


1.85041 


liM631 


l.at3.39 


3 


3 


2.HJW1 


9.80164 


9.77509 


2.74806 


9.79335 


9iKi793 


9.67301 


3 


4 


3.71710 


3.67308 


3.<i3990 


3.58753 


3.<5450S 


3.50514 


3.46511 


4 


S 


4.57971 
5.11719 


4^1505 
5J3855 


4.45183 
5.94914 


4J8008 


4.33048 


4J97t»e 


4.91936 


5 


c 


5.1S787 


&O75O0 


4.9US53 


4.01739 


6 


7 


6.93Q» 


6.11454 


6.0Q90S 


5.89370 


5.78637 


5.68297 


5.58338 


7 


8 


7.01969 


GJ?7396 


6.73974 


6.50580 


6.46331 


6.33457 


6.90970 


8 


f 


7.7M11 


7.60769 


7.43533 


7.96879 


7.10789 


6ja32Q 


6.80169 


9 


M 


HAIOM 


8.31661 


8.11090 


7.01979 


7.79173 


7.53769 


7.36000 


10 


11 


9.95303 


0.00155 


8.76048 


8.59893 


&30641 


&09954 


7.88687 


11 


It 


».95400 


9.66333 


0.38507 


0.118S8 


8.8639S 


&6I8S9 


8J8384 


13 


13 


10.63495 


10.30274 


0.68S65 


0.68385 


0.393S7 


0.11708 


8Jffl368 


13 


14 


11.33007 


10.93052 


10.56313 


10.93383 


0.89864 


0.58963 


OJi049^ 


14 


IS 


11.93794 


11.51741 


11.11839 


10.73055 


1037966 


10.037^ 


0.71235 


15 


16 


12.56110 


12 0:'m2 


11.65330 


11.93401 


10.83777 


10.46916 


10.10589 


16 


17 


13.1fl6M 


13.65132 


19.16567 


11.70741 


11.97407 


10.86461 


10.477J6 


17 


18 


13.75351 


13.18968 


12.65030 


19.15099 


11.68US9 


11.94007 


10.83760 


18 


10 


14.323HQ 


13.70984 


13.13304 


13.511390 


19.06539 


11.60765 


11.15P19 


19 


flO 


14,87747 
15.41509 


14.91940 


13.59033 


13.00794 


19.46991 


11J)5034 


11.46903 


fiO 


91 


11.69707 


14.03916 


13.40479 


19.89115 


19.97594 


11.76408 


SI 


89 


15.936l^J 


15.16719 


14.45113 


13.78443 


13.16300 


19.58317 


19.04158 


22 


93 


16.44361 


15.62041 


14.85684 


14.14777 


13.48857 


19.87504 


12.30338 


S3 1 


S4 


16.H3554 


16.05>-37 


15.24(>96 


14.49548 


13.79864 


13.15170 


12.55034) 


24 


35 


17.4iai5 
17.?»7rtS4 


10.48151 
16.800:« 


15.62208 
15.98277 


14.^2821 


14.09394 
14.37518 


13.41391 


1278336 


25 . 

1 


96 


l.').14(>61 


13.66250 


13.00.317 


26 


27 


L«^.3.»7l)3j 


17.28536 


16 32959 


15.45130 


14.64:M)3 


13.8i>810 


13.21053 


27 , 


9d 


1^.7^ II 


K.tkiTlh; 


16.r>6.300 


15.74287 


14.8!>fl3 


14.12142 


13.40610 


2o 


99 


r.». 1-^845 


18.03.'>77 


I6.i»8371 


16.02189 


15.14107 


14.33310 


13.59072 


29 


30 


11) (MKM4 
2t). 00043 


18.3l^»05 
18.7362^ 


17.29203 
17.58849 


16.28889 


15.37245 
15.5'.n!j81 


14.53375 


13.70483 


30 


31 


16.54439 


14.7-2393 


13.li2909 


31 i 


32 


21) 3c<877 


19.W887 


17.87355 


16.78889 


15.80268 


14.90420 


14.08404 


32 ! 


33 


2t).7«io7J 


19.39021 


18.14765 


17.02286 


16.00255 


15.07507 


14.23023 


33 1 


34 


21.r.Ut»4 


19.7006-^ 


18.41120 


17.24676 


16.1l>290 


15.2.3703 


14.36814 


34 ! 


35 


2l.4v-<722< 
21.83225 


20.000(i6 


18.06461 
18.90828 


17.46101 


16.37419 
16.541)85 


15.3l>055 


14.49825 


35 i 

1 


36 


20.29040 


17.66604 


15.53607 


14.62099 


36 


37 


22. 1072 « 


20.57053 


19.14258 


17.86224 


16.7ll2t» 


15.1)7400 


14.73078 


37 


38 


22.49246 


20.84109 


19.367t>6 


18.049JH* 


16.8678!) 


15.80474 


14.84602 


38 


33 


22.80822 


21.10250 


19.58448 


18.22905 


17.01704 


15.928C6 


14.94907 


39 


40 


23.11477 
23.11240 


21.35507 
21.59910 


19.79277 


18.40158 


17.15l!0-.» 


16.04612 


15 04630 
15.13802 


40 


41 


19.99305 


18.5(5611 


17.29437 


16.15746 


41 


43 


23.70136 


21.83488 


20.18563 


18.7-2355 


17.42.-J21 


16.2»)299 


15.22454 


42 


43 


23.9811K) 


22.06269 


20.37079 


18.87421 


17.54591 


16.36303 


15.30017 


43 


44 


24.25427 


22.28279 


20.54884 


19.01838 


17.60277 


16.45785 


15.38318 


44 


45 


24.51871 
24.77515 


22.49545 


20.72004 


19.15»'>35 


17.77407 
17.88007 


16.54772 
16.63283 


15.45583 


45 


46 


22.70092 


20.88465 


19.28837 


15..')3437 


46 


47 


25.02471 


22.89943 


21.04294 


19.41471 


17.98102 


16.71357 


15.58903 


47 


48 


25.21)671 


23.09124 


21.19513 


19.53561 


18.07716 


19.79011 


1565003 


48 


49 


25.50106 


23.27656 


21.34147 


19.65130 


18.10872 


16.8026«) 


15.70757 


49 i 


50 


25,721*76 


33.45562 


21.48218 


19.76201 


18.25593 


16.93143 


15.76186 


50 1 
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S09. CASE III. TO FIND THE PRESENT WORTH OF A 

PERPETUAL ANNUITY. 

The present worth of a perpetual annuity, is a sum 
which would yield an interest equivalent to the an- 
nuity. As the interest is found by multiplying the prin- 
cipal by the rate, the principal may be found (§ 47,) 
by dividing the interest by the rate. Therefore, 

Diviik the annuity by the rate per cent. 

310. Examples for the Pitpil. 

281 — ^290. What sum of money at 4i per cent, will 
yield an annual interest of $150? of $320? $50? 
$62.50? $9.3.75? $200? $1000? $30? $175? $125? 

291 — aJDO. What sum, invested in an estate that 
rents for $450 per annum, will yield an annual interest 
of 8 per cent? of .04? .07? .05 J? .09? .12J ? .06? 
.04J ? .04J ? .10 ? 

301 — 310. A farm rents for $750 per annum. For 
what price should it be sold when money is worth 6 
per cent, a year? when it is worth 7, 8, 9, 5, 5J, 7J, 
4i, 4, 6i per cent.? 

311 — 320. What is the par value in the 4 per cent, 
consols,* of an annual income of JBSOO? ^150 ? £225? 
;ei25? ^50? JeiO? £63? jei9? ^631? £4n1 

Jill. CASK IV. TO FIND THE PRESENT WORTH OF AN 

ANNUITY IN REVERSION. 

Find the lvalue of the reversion at the time of its 
C09nmencenientf (§ 907,) and find the present worth 
of that value. (§ 303, II*) 

321 — 330. What is the pi'esent worth in reversion, 
to commence in 3 years and continue for 8 years, of 
an annuity of $1000, interest at 6 per cent.? of an an- 
nuitv of $500? $300? $150? $250? $169? $85? 
$430? $477? $12? 



* Cotisob, is an abbreviation for tlie consolidated annuities of 
the British National l>ebt 
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331 — 340. At 6 per cent, compound interest, what 
is the present worth of a reversion of $500 per annum, 
to commence in 20 years, and continue 30 years there- 
after? to continue 25vr. T lOyr. ? 7yr. ? 6yr.? 2yr.t 
13>T. ? lyr. ? 17yr. ? 29yr. T 

341 — 350. If money is worth 5 per cent, what is the 
value of a perpetual annuity of $300, to commence in 
2 years? 5jT.f Syr. ? 7yr.f 15yr.? llyr.? 9yr.? 3yr.? 
6yr. ? 17yr. ? 

319. CASE V. TO FIND AN ANNUTTY. THE PRESENT 
WOinU OR THE AMOUNT BEING GIVEN. 

Divide the prbsert worth, by the present worth 
qf an annuity of $1 /or the same time. Or divide 
the AMouKT, iy the amount qf an annuity of $1 for 
the same time, 

9 IS. Examples foe the Pupil. 

351 — 360. What annual investment at 5 per cent., 
will extinguish a debt of $40000 in 20 years ? 15vr.'? 
17yr. ? 29yr.? 40yr.? 50yr. ? 30yr. ? 37yr.? 47yr.? 
9yr.? 

361 — 370. What sum of money must a man annu- 
ally invest at 6 per cent., to be worth $20000 in 20 
years? 25yr.? 29yr.? 23yr. ? 13yr. ? 30yr.? 40yr.? 
37yr.? 31yr.? 39yr. ? 

371 — 380. What annual investment at 5 per cent, 
would amount to $37500 in 20 years ? in 25, — 29,— 
23,— 13,— 30,— 40,— 37,— 31,— 39yr. ? 

314. Permutation. 

Permutation shows the number of changes that can 
be made in the order of a given number of things. 

If there are but two things, a and b, they can be ar- 
ranged in but two positions, ab and ba. If there were 
three, the third could be placed as 1st, 2d, or 3d, in 
each of these two changes, and there would then be 1 
X 2 y S = 6 changes, v'^" • '*ab,acb,^bc-, — cba, bca, 
ba c. If there were fc v\\ co\3\^ >Qe ^-^^^ ?s& 



§214,215.] PROORSSSION, OR SERIES. 221 

Isty 2d, ddy or 4th, in each of these 6 changes, and 
there would then be 1x2X3x4 = 24 changes. 
Therefore, to find the number of changes that can be 
made of any given number of things, all difierent from 
each other. 

Multiply together the natural series of numbers^ 
(1, 2, 3, &c.,) up to the given number ofthingSy and 
the product unll be the required number qf changes. 

31 ff. Examples for the Pupil. 

381 — 390. How many changes may be made in the 
position of 5 persons at table ? of 8 persons ? 10, — 6, 
— 9, — 11,— 7,— 14,— 12,— 13 persons? 

391 — 395. In how many different orders can 8 bells 
be rung? 12 bells T 6,-10,-3 bells? 

396. In how many different positions might the let- 
ters of the alphabet be arranged ? 

397 — 400. In how many different ways can a class 
of 3 boys be arranged ? 7 boys ? 1 1 boys ? 8 boys ? 

Note. 

By Case V. (§ 319,) we can determine the amount 
that must annually be reserved as a sinking fund, to 
extinguish any debt, or to yield any required amount 
in a given number of years. 

It is often desirable to make an investment that will 
yield a stated income, at regular intervals of time 
greater than a year. 

EXAMPLE FOR ILLUSTRATION. 

What sum invested at 5 per cent., will found a 
school worth $5000, and pay all the expenses for re- 
])airs, &c., estimating the amount of expenses for 5 
years at $12000? 

By Table I., page 213^ we find that the compound 
interest of $1 for 5 years is $ .276282, and $12000 -r- 
.276282 = $43433.88, which is the amount that would 
yield the required interest at the end of 5 years. Add- 
ing $5000, the original cost of the school, we obtain 
$48433.88, for the whole investment required. 

19* 



222 QUESTIONS FOR RXVIXW. [CKAP. X.— XIY. 

QUESTIONS ON CHAPTERS X., XL, XIL, XIH^ AND HY. 

What is AnalthisI What is meant by known and unknown 
qaantities 1 What should we endeavor to do, in solving difficult 

Suestionsi How may this usually be done! Give a Genenl 
lule for analysis. 

What is Ratio! How is it expressed! How may it be indi- 
cated! Which is the usual mode, and how is it read! MThatis 
the antecedent !— the consequent! How do you find the ratio 
between diflferent denominations ? 

What do you understand by reduction of carrencies ! Do the 
neoplc of the United States ever have occasion to make such a 
reductiim ! Why ? Name the currencies in common use ! How 
may each be reduced to Federal Money! How may Federal 
Money be reduced to each currency ! How do you reduce Eng- 
lish Money to Federal Money; including the premium of ex- 
change! Federal Money* to English Money! Give your rea* 
sons. What js the cause of the premium! 

What do you understand by Practice! Repeat the table of 
parts of a dollar. Give some examples illustrating the use of the 
table. What is meant by given terms! by terms of demand 1 
Give the rule for complex analysis, and illustrate it by an ex- 
ample of your own. 

what are Duodecimtils ? In what are they used ? What are 
the denominations of duodecimals 1 How are they marked 1 
What are those marks called 1 How do you add or subtract duo- 
decimals ' How do you find the product of any two denomina- 
tions? Why ? Multiply 4 7' 10'^ by 3" 5'". How do you find 
the quotient of any two denominations ? Why! Divide 8' 2" 
6'" 10''" 4'"" by 2' 8" 4"'. 

What is a PiioponTioNl How is it usually written, and how 
read? In what other ways may it be written! Why! What 
are the extremes of a proportion 1 the means ! Prove that the 
product of the extremes is equal to the product of the means. If 
any three terms of a proportion are given, how may the other be 
found! Which term usually represents the unknown term? 
How do you find the fourth term ? What class of questions may 
be stated in the form of a proportion ? How would you arrange 
the first and second terms, if you wished the fourth term to repre- 
sent the multiplication of the third term by a ratio! the division 
of the third term by a ratio ? What do you understand by direct, 
and by inverse ratio ? 

What is placed as the third term in a proportion ! State the 
rule for simple proportion. What is this rule sometimes called? 
Is the value of the third term ever affected by more than one 
ratio? Illustrate your answer by an example, and state that ex- 
ample in the form of a compound proportion. Why do you 
invert the several ratios by whicYv xYve Wvix^vtTto. vs X'oVie. rajilti- 
plied 1 State the rule for compoutid pto^oxxioxi. 
WhsLt is the origin of Arbitration oi IBxcYi^i'a^^'l Qivic^ ^^ vs. 
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ample* In what different ways may arbitration be ^fibctedl 
Wliich is the usual method! Repeat the Chain Rule. 

What is Fellowship 1 How may it be solved by Proportion t 
What is Compound Fellowship? Give the rule. Ezpain ex- 
amples of your own, both by analysis and by proportion, in Sim- 
ple and Compound Fellowship. 

What is meant by Averags 1 Give an example. How do you 
find the average of a series of quantities 1 What is Alligation 1 
alligation alternate! What is the rule for alligation medial? 
What is Equation of Pa3rmeut8 ? How does it differ from alliga- 
tion medial 7 Give the rule. On what supposition is this rule 
founded 1 What is done with fractions of a day 1 Give the rule for 
alligation alternate. 'Explain the rule by an' example of your own. 

What is Involution 1 What is the first power of a number 1 
the second power? the 6th power? the 11th power? What is 
the exponent ? What is the second power often called, and why ? 
the third power ? 

What is Evolution ? • What is the root of a number? What 
is the radical sign, and how is it used? What is the square root? 
How may we determine the number of figures that the square 
root will contain ? Explain the method by which the square root 
is found, by multipl3ring 39 by 39 and extracting the square root 
of the product. What must be done when any trial divisor is not 
contained in the dividend ? when any figure obtained for the root 
proves too large? How may approximate roots be obtained? 

What is the cube root of a number ? How may we determine 
the number of figures that the cube root will contain ? Explain 
the method by which the cube root is found, by raising 39 to the 
third power, and extracting the cube root of the result. What 
must be done when the trial divisor is not contained in the hun- 
dreds of the dividend ? when any figure obtained for the root is 
too large? How may approximate roots be obtained? How 
may the trial divisors, after the first, be conveniently found ? 

What is a Sibiks ? a natural series ? an arithmetical series ? 
a geometrical series ? a harmonical series ? What is meant by 
Arithmetical Progression ? What are the extremes ? the means ? 
the common difference ? Explain the rule for finding one of the 
extremes and the sum of all the terms; for finding the common 
difference and sum of the terms ; the number of the terms and 
sum of the terms ; the number of terms and common difference ; 
one extreme and the common difference. 

What is meant by Geometrical Progression ? by the ratio ? the 
extremes? the means? Explain the rule for finding the last 
term, when the first term, ratio, and number of terms are given ; 
for finding the sum of ail the terms. How may compound in- 
terest be found by series ? by the table ? How may we find by 
the table, the present worth of any sum at compound interest ? 
the time in which any principal will amount to a given sum? 
the rale at which the principal will amount to a given sum in a 
given time 1 
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7%e area of a triangle is equivalent to one half 
qf the product of the base by the altitude. 

Factors of the area : h X Base X Altitude = Area. 

Any three of the above terms being given, the other 
may be found (§ 47). 

5. The base of a triangle is 23 rods, and its altitude 
18 rods. Required the area. 

6. The area of a triangular field is 207 rods, and its 
altitude 18 rods. What is the base ? 

7. The area of a triansle is 625 square feet, and the 
base 50 feet. Required tlie altitude. 

8. An irregular lot of ground can be divided into 
four triangles. The base and altitude of the first, are 
16 and 9 rods ; of the second, 11 and 8 rods; of the 
third, 19 and 12 rods; and of the fourth, 14 and 13 
rods. Required the area of the entire field. 

318. The area of ant figure that is bounded by 
STRAIGHT SIDES, moj/ be fbund by dividing into tri- 
angles, and measuring each triangle separately. (§ 
317, Ex. 8.) 

319. A CIRCLE is a surface enclosed by a curved 
line, all points of t^hich are equally distant from the 
centre. 

The circumference of a circle is the curved line by 
which it is enclosed. A diameter is a straight line 
passing through the centre, and terminated by the cir- 
cumference. A radius is a line extending from the 
centre to the circumference, and is half of a diameter. 

The circumference of a circle is equivalent to 
3.1416 times the diameter. 

Factors of the circumference : 8.1416 X Diameter 
= Circumference. 

The area of a circle is equivalent to .7854 times 
the square of the diam^eter^ or to .0796 times the 
square of the circumference. 

Factors of the area: .7854 X (Diameter)* = 

Ory .0796 X (CSrcumferfence)* 

s= Are^. 
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I diameter of n circle U 40 toAs. What is ae 
1:1)1 II rurcncu ? — IIm sroa ? What is the nde of i 

iru hatrJDft un L-quul area ? 

0. The circumference of a circle a ISO rods. 

il i« the iliamoicr ? — the area ? What is the side 

n c<]uivnlcnt »quare ? 
11. The area or a circle i> GOO square rods. What a 
f diamelor ? — the circumference ? [Since .7SM x 

am.)" = Area,— '"='"" ^' - frea -^ .7954, (5 47.) 

^ Dinmclcr = 854, (§ I7», 177. ) 

Br we jumferance = v'Area 

iSL ) area of a leadow is 2150 square 

li. ....quired the It „. e diameter, and of the 

iumfcrcncu. 

J90- A KiuiiT-ANor.GD TKtANGLE IS oHC which hai 
wi c)t its sidii.t perpendicular to each other. 

'i'ho hypothtnuae is the longest side of a righl- 
insjed triangle. 

Tht square t^f the hypotkenuae is equivalent to 
• the sunt qf the squares of the other two aides. There- 
fore (§ 173, 177,) 

Hypothenu se = -/(Bagp)' + (Altitude) *. 
Ban = V (H ypothenus e)" — (Altitude)*. 
Altitude = \/ (Hypothenuse)* — (Base)*. 

13. The base of a right-angled triangle is 40 feet, 
and the altitude 20 feet. What is the hypothenuse? — 
the area? 

14. The hypothenuse is 00 feet, and the altitude 27 
foet. What is the base T — the area ? 

16. The hypolhenuse is 100 feet, and the base 30 
feet. What is the altitude ? — the area ? 

16. A ladder 75 feet long, rests. against the Umb of a 
tree that is 50 feet from the ground. How far is the 
foot of the ladder from the root of the treeT 

17. Two ships left the same ^n. Hont fiu were 
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they aparty when one had sailed 125 miles norths the 
other 100 miles east ? 

18. A kite lodged in the top of a tree, but the line 
breaking, I find that its length is 210 feet What is 
the heignt of the tree, the base being 189 feet from my 
standing place ? 

331. A SPHERE is a ball, all the points of fhe sur- 
face being equally distant from the centre. 

The area of the surface of a sphere is equivalent 
to 3.1416 times the square of the diameter, or to 
.3183 times the square of the circumference. 

Factors op the area: 3.1416 X (Diam.)^ = Sur- 
face 

Otj .3183 X (Circum.)* = Sur- 

face. 

19. The circumference of a globe is 25 inches. 
What is the area of its surface ? 

20. The diameter of a globe is 12 feet. What is the 
area of its surface ? 

21. What is the area of the earth's surface, estimat- 
ing its diameter at 8000 miles ? 

22. The surface of a sphere contains 7000 square 
feet What is its diameter 1 — its circumference ? 

J8S3. A cylinder is a column of uniform thickness, 
terminated at each extremity by a circle. 

The convex surface of a cylinder is the curved por- 
tion of the surface. 

The area of the convex surface of a cylinder is 
equivalent to the circumference of the base (§ 319) 
multiplied by the height of the cylinder. 

Factors op the area : Circum. of base X Height = 
Area. 

23. The diameter of a cylindrical column is 4 feet, 
and the height 40 feet What is the area of the convex 
surface ? 

24. W{iat is the area of the whole surface of a 
cylinderi the diameter being 7 feet, and the height 50 
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M I I hmil, by half the ihjt'A a/ thejrtistwm. 
/*(miHi iif THK *iii'.a: i X sum of circuTQ. x length 
= uriJB. 

tttt4< 'Pojind the solid contents of a sphere, mid- 
liply the cube qf the diameter by .5236. 

I'Autouor TMi ooNTiNTi: .5236 X (diameter)" = 
inllility. 

AA, The (linmeter or a hollow sphere is 24 inches. 
Htiw iiiatiy gnllon* will it hold ? (§ 93.) 

)JII. A ll«m>w sphere contains 9 gallons. What is 
III (llaiiieltir? 

900. 7\ifind the aalid contents of a cylinder, or 
priitm, multiply the area t^ the base by the height. 

/•'uctora of tM contents : area of base x heiznt = 
lolldity. 

117. The heisht of a cylindrical pail is 16 inches, and 
tlia tlinmotor of its bnse 10 inches. How many eal- 
l.mii will it hold? 

UtI. A pail dO inches high, holds 6 gallons. What is 
the diAmeter of its baseT 
SO, Th9 height of a prism \a \4 'm<i\\«», tiiA\v& wM 
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contents 250 cubic inches. Required ttie area of its 
base. 

30. The diameter of a cylinder is 9 inches, and its 
solid contents 500 inches. Required its height. 

396. To find the solid contents of a pyramid^ 
or cone^ multiply J of the area of the base by the 
height. 

Factors of thb contents: i X area of base X 
height = solidity. 

31. A pyramid has a square base, each side of which 
is 36 inches. What are the solid contents, the height 
being 30 inches? 

32. Required the contents of a conical vessel, the 
diameter being 22 inches, and the depth 40 inches. 

337. To find the solid contents of a frustum 
of a pyramid or cone, multiply together the areas 
of the two bases, and to the square root of their pro- 
duct add the areas of the bases. Multiply this sum 
by i of the height, and the result will be the solid 
contents. 

33. What are the solid contents of a ship's mast, the 
length being 35 feet, the diameter of the base 24 inches, 
and the smaller diameter 18 inches? 

34. How many gallons will fill a churn that is 18 
inches in diameter at the bottom, 12 inches at the top, 
and 3 feet in height ? 

338. To find the solid contents of any irregular 
body, immerse it in some vessel large enough to con- 
tain it, fill the vessel with water, then remove the 
body, and find how much water would be required 
to fill the vessel. 

35. On removing a stone from a pail of water, I find 
that 2i gallons are required to fill the pail. Required 
the contents of the stone. 

36. A piece of iron was immersed in a pail 12 
inches in diameter. On removing the ii:on, the water 
was found to have fallen 4 inches. What were the 
solid contents of the iron ? 

20 
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999* To OAUoCt OE fird tbv MimnioKs or a 
CASK. Find the diameter at the hung^ the diameter 
at the head^ and the length qf the caakfall in intka. 
Subtract the head diameter from the hun^ diameter^ 
and note the difference. Add \qf the difference to 
the head diameter, and the sum mil ie the ueam 

Multiply the sauare qf the mean diameter ijf the 
length, and dimae the product by 860 Jbr ike em^ 
tents in beer gallom^ or by 304 for the eonienie in 
wine gallon*. 

37. How many wine gallons will fill a cade whoie 
bung diameter it 40 inches, the head dianoNrter 10 
inclms, and the length 50 inches ? 

38. How many beer gallons will a eask cootaio, 
which measures 31 inches at the head, 8S inches at Ae 
bung, and 47 inches in length ? 

9S0* To PINO TBI OAKpmrsES* tomxaob of a ▼»- 
svL. Multiply the breadth at the main beamt, haJlf 

the breadth^ and the lengthy together. Divide the 
product by 95 and the quotient is the tonnage. 

This is probably the best general rale for forming estimates; 
but no rule can be given that will produce a perfectly accurate 
result The rule employed by government, in the collection of 
revenue, gives about | of the tonnage thus obtained. 

39. What is the tonnage of a vessel, whose length 
is 70 feet, and breadth 25 feet % 

40. The length of a vessel is 163 feet, and the breadth 
31 feet. Required the tonnage. 

41. Find the tonnage of a vessel that is 113ift. long, 
and 243 ft. wide. 

42. What is the tonnage of a ship that is 116 feet 
long, and 31 feet wide? 

33 1 . Useful Problems, for making Estimates. 

PROBLEM I. TO FIND THE CONTENTS OF ANY CYLIN- 
DRICAL VESSEL. IN PINTS. 

(1.) Fo7' Wine Measxire. Measure, the diameter 
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and height of the vessel in inches; multiply the square 
of the diameter by the height y and divide the product 
by 37. 

Example, Required the number of pints contained 
in a pail 8 inches in diameter, and 11 inches high. 
8 X 8 X 11 -7- 37 = ld^\pints. 

(2.) For Dry Measure. Multiply the square of 
the diameter (measured in inches) by 4 times the 
height y and divide the product by 171. 

Example. Required the contents of a tub, 25 inches 
in diameter, and 13 inches deep. 
' 25 X 25 X 4 X 13 -r 17r =± 219|^ pintSy or 3bu. 
Ipk. 5qt l^^pt 

PROBLEM ir. TO DETERMINE THE CONTENTS. IN BEER 
MEASURE, OF ANY CYLINDRICAL VESSEL. 

Multiply the square of four times the diametery by 
twice the height^ (measured in inches,) and divide 
the product by 359. The result will be the contents 
in gills. 

Example. How many gills are contained in a pail 
8 inches in diameter, and 12i inches high ? 

Four times the diameter is 32 inches, and 32 x 32 
X 25 -r 359 = 71 JH gills, or 2gal. Ipt. 3^|igills. 

PROBLEM IIL TO FIND THE CONTENTS OF ANY CYLIN - 
DRICAL VESSEL, IN QUARTS, WINE MEASURE. 

Measure the diameter and height in inches ; 
nultiply the square of twice the diameter by the 
height y and divide the product by 300. 

•/^ more accurate rule. Multiply the square of 
the diameter by tunce the height, and divide the 
product by 147. 

Example. How many quarts of vinegar in a pail 
10 inches in diameter, — the vinegar being 8 inches 
deep? 

By the first method. 16 X 16 X 10 -r 300 = 8|gg 
quarts, or 8qt. Ipt. 

By the second method. 8 x 8 X 20 -r- 147 = 8JJ4 
quarts, or 8qt. Ipt. I gill. 
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TMUXM IV. TO RND THE OONTEim OT AHT CnO- 
DRICAL VCaSBU IN GALLONS WINE MEASUBE. 

Mnrntrt ihe diameier and height in ineku; 
mmiiipiM the equairt qf ihe diameter by the hefgUf 
and dipiA the prod^t by 8M. 

Dri Mtaeure the diatmeter and heisfht infiet, mi 
muttipty the emare qfthe diameter ey six times the 
height. For iimpla Mtimatei» this nm will be suffi- 
oiwfits but if great accurtcv is desired, eubtraet one 
/irty^ighih qfthe reeult thue obtained. 

JEMH^pfet* How many galloiis are contained in t 
boiler AS inches in diameter, and 188 inches long ? 

Bv the first rule. 8Sx88xi88^394ts 
948JV4 gallons. 

How many mllons will fill a cistern 8 feet in diame- 
ter, and? feet deep? 

By the second rule. 8 x 8 x 43 = 268& 

More accurately, A ^ 9K8 is M, and 3688 — 56 
« 8083 gallons. 

By tho first ruIo» the dimensions being reduced to 

inohos. 

00 \ m x 84 -T- 294 =: S629)i] gallons. Of these 
threo answers, tho second, 2632 gallons^ is the most 
nearly correct, and diflers from the true answer by 
less than three gills. 

PROBLKM V. TO FIND THE CONTENTS. IN HOGSHEADS, OF 
A WELU OR CYUNDRICAL CISTERN. 

Measure the diameter and depth in feet ; mutti' 
ply the square qf the diameter by the d^thj and 
divide by Ih 

•d more accurate method. Measure the dimen- 
sions in inches ; rnultip/y the square oj^ the diameter 
by the depths multiply the product by 54, and cut 
off six figures from the right hand. 

Examples. How many hogsheads of water are 
there in a well 5 feet in diameter, the depth of water 
being 10 feet? 

By method first: 6 x 6 x 10 -r 11 = 22^ hogs- 
heads. 
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How many hogsheads of water will fill a cistern, 
that is 9ft. 6in. in diameter, and 8 feet deep ? 

By method second: 114 X 114 X 96 X 54 = 
67371264, and cutting off six figures from the right 
hand, we obtain 67 hogsheads for the answer. 

PROBLEM VI. TO FIND THE CONTENTS OF ANY VESSEL 
WITH TAPERING SIDES^ LIKE THE FRUSTUM OF A 
CONE. 

(1.) For Wine MeasurBy proceed as in either of the 
preceding problems^ substituting for « the diame- 
tcTy^ << one half ^f ^^^ ^^'^ ^f ^^^ greater and less 
diameters.'^ 

A more correct rule. For " the square of the di' 
ameteTj^ in each of the first four Problems^ substi- 
lute ** the product of the greater diameter by the 
less, added to one third of the square of their differ^ 
ence.^' 

1. Required the number of quarts that a water pail 
will hold,— 'the diameter of the bottom being 8 inches, 
the diameter of the top 10 inches, and the height 10 
inches. 

By the second method of Problem III., substituting 
for the diameter one half of 8 + 10, which is 9. 
9 X 9 X 20 -i- 147 = llAqt. 

2. How many quarts will fill a churn that is 6 in- 
ches in diameter at the top, 12 inches at the bottom, 
and 36 inches high ? 

By the same method as before, substituting for the 
square of the diameter, 6 X 12 + J of 6 X 6, which 
is equal to 84; 84 X 20 -r 147 = ll^qt. 

^2.) For Beer Measure. Multiply the greater di- 
ameter by the lesSy and to the product add one third 
of the square of the difference of the two diatneters. 
Multiply this amount by 32 times the height, and 
divide by S59 for the contents, in gills. 

Example. Required the contents of a tin pan that 
is 12 inches in diameter at the bottom, 15 inches at the 
top, and 4 inches deep. 

20* 
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PROBLEM IX. TO DETERMINE THE HEIGHT TO WHICH 
ANT CYLINDRICAL VESSEL WOULD BE FILLED BY ONE 
BUSHEL. 

Divide 2738 bt/ the square qf the diameter^ mea" 
sured in inches, 

Example. I wish to mark a tub in such a manner 
as to furnish me with a set of dry measures. The 
diameter of the tub being 18 inches^ at what height 
must the several marks be placed ? 

18 X 18 = 324 and 2738 -r 324 = 8J inches, very 
nearly, the height of the mark for 1 bushel. 

The mark for a half bushel must stand one half as 
high, or 4i inches. 

The mark for a peck will be one half as high as for 
a half bushel, or 21 inches. 

The mark for a half peck will be 1^^ inches high. 

The mark for a quart will be i of an inch high. 

PROBLEM X. TO FIND THE CONTENTS OF ANY REC- 
TANGULAR BOX IN GILLS. WINE MEASURE, 

Multiply together the lengthy the breadth^ and 4 
iimes the height, and divide the product by 29. 

Example. How many gills in a box 6 inches long, 
4 inches wide, and two inches high 7 

6X4X8-7- 29 = 6i| gills. 

If the contents in pints, quarts, or gallons, are de- 
sired, they may easily be found by reducing the gills 
to the measure desired. 

Example* How many gallons in a box 27 inches 
long, 9 inches wide, and 8 inches high ? 

27 X 9 X 32 -r 29 = 26 1/^ gi., or 8gall. Ipt. IjVgi. 

PROBLEM XI. TO FIND THE NUMBER OF GALLONS CON- 
TAINED IN A RECTANGULAR VESSEL. 

Take the dimensions of the vessel in iiiches ; mul- 
iiply the length by the breadth, multiply the product 
by the height, and divide by 231 /or the answer in 
wine gallonSy or by 282 for the answer in beer 
gallons. 
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Example 1. How many wine gallons in a box 39 
inches long, 8 inches broad, and 9 inches high T 
39 X 8 X -^ 231 = 12i^i( gallons, or 12gal. 1 pint, 

1 gill. 
Example 2. How many beer gallons in a box 48 

inches long, 36 inches broad, and 15 inches high ? 
48 X 36 X 15 -;- 282 = 91}i^ gallons, or 91galL Sqts. 

ipt- Hi gills- 

PROBLEM XII. TO DETERMINE THE NUMBER OF BUSHEIil 
CONTAINED IN A RECTANGULAR BOX OR BIN. 

Take the dimensions in inches; multiply the 
lengthy breadth, and height together^ multiply the 
product by 5 and divide by 10752. 

Examples. How many bushels will fill a bin 6ft 
6in. long, 4rt 2in. wide, and 5 feet deep 7 

78 X 60 X 60 X 6 -i- 10762 = ISS/, bushels. 

PROBLEM XnL TO DETERMINE THE CONTENTS OF A 
CONCAVE VESSEL, (UKE A BOWLt) IN PINTS. WINE 
MEASURE. 

To three times the square of half the top di- 
ameter, {measured in inches,) add the square of the 
depth ; multiply this sum by the depths and divide 
the product by 55. 

Example, The diameter of a bowl is 12 inches, 
and its depth is 4 inches. How many pints will it hold. 

3X6X6 + 4X4 = 124, and 124 X 4 -r 55 = 9,^ 
pints. 

A more accurate rule. Multiply the sum of the 
squares, (obtained as above,) by 7 times the depth, and 
divide the product by 386. 

PROBLEM XIV. TO DETERMINE THE CONTENTS OF A 
CONCAVE BOILER, IN GALLONS. 

(1.) For Wine Measure. To three times the 
square of half the top diameter {measured in 
inches f) add the square of the deptK ; nfnulUpl'vj iKi^ 
sum by the depth ^ and divide the product by \\\, 
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Example. How many gallons in a boiler 64 inches 
in diameter, and 27 inches deep ? 

8 X 32 X 32 + 27 X 27 = 3801, and 3801 x 27 
~ 441 = 232^ gallons. 

(2.) For Beer Measure. To three times the square 
of half the top diameter {measured in inches^) add 
the square of the depth ; multiply the sum by the 
depthy and divide by 539. 

Example. How many gallons in a boiler 70 inches 
in diameter, and 30 inches deep ? a 

3 X 35 X 35 + 30 X 30 = 4575, and 4575 X 30 
-5- 539 = 255 gallons, nearly. 

PROBLEM XV. TO MAKE A SET OF RECTANGULAR 

MEASUREB. 

(1.) Wine Measure. 

Any vessel If inches long H inches broad, and 
31 inches high, will hold 1 gill. 

A vessel 21 inches long, 3 inches broad, and 3) 
inches high, will hold 1 pint 

A vessel 4i inches long, 4 inches broad, and 3i 
inches high, will hold 1 quart. 

A vessel 6 inches long, 5i inches broad, and 7 inches 
high, will hold 1 gallon. 

(2.) Beer Measure. 

A box If inches square and 2} inches high, will 
hold 1 gill. 

A box 3 inches long, 2}| inches broad, and 4 inches 
high, will hold 1 pint. 

A box 4 inches long, 3 inches broad, and 5i inches 
high, will hold 1 quart. 

A box 6 inches long, 5i inches broad, and 8 inches 
high, will hold 1 gallon. 

(3.) Dry Measure. 

A box 3i inches square and 2f inches deep, will 
hold 1 pint. 
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A box 4i inches square and 3/^ inches deep, will 
hold 1 quart. 

A box 6f inches square and 6i inches deep, will 
hold 1 half peck. 

A box 9 inches square and 6 1 inches deep, will hold 
1 peck. 

A box 10 inches square and lOi inches deep, will 
hold 1 hair bushel. 

A box 13i inches square and 12i inches deep, will 
hold 1 bushel. 

PROBLEM XVI. TO MAKE A SET OF CYLINDRICAL 

MEASURE& 

(1.) Beer Measure. 

A cylindrical cup 2% inches in diameter, and 2i 
inches high, will hold 1 gill. 

A cup 3 inches in diameter, and 5 inches high, will 
hold 1 pint 

A cup 4 inches in diameter, and 5| inches high, will 
hold 1 quart. 

A cup 8 inches in diameter, and 5 1 inches high, will 
hold 1 gallon. 

a 

(2.) Wine Measure. 

A cylindrical cup Ijf inches in diameter, and 2/y 
inches high, will hold 1 ^ill. 

A cup 3f^ inches in diameter, and 3i inches high, 
will hold 1 pint. 

A cup 3\l inches in diameter, and 5^^ inches high, 
will hold 1 quart. 

A cup 7 inches in diameter, and 6 inches high, will 
hold 1 gallon. 

(3.) Dry Measure. 

A measure 4i inches in diameter, and 2 inches deep, 
will hold 1 pint. 

A measure 5 i inches in diameter, and 2i inches deep, 
will hold 1 quart. 
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A measure 9i inches in diameter, and 4 inches deep, 
will hold 1 half-peck. 

A measure 111 inches in diameter, and 5 inches deep, 
will hold 1 peck. 

A measure 141 inches in diameter, and 6i inches 
deep, will hold 1 half-bushel. 

A measure 18i inches in diameter, and 8 inches deep, 
will hold 1 bushel 

S33* MiSCELLANBOUS SzAMFLES. 

1 — 3. What is the multiplier, if the multiplicand is 9, 
and the product 4? — multiplicand 3i, product ^1 — 
multiplicand 25, product 3^ ? 

4—6. What is the divisor, if the dividend is 2, and 
the quotient 7t — dividend 1|, quotient lU ? — dividend 
5$, quotient 26^ ? 

7 — ^9. If the sum of two numbers is 16i, and one of 
the numbers is 3.7, what is the other ? — if the sum is 
29 1, and one number 14>ft^? — sum 9.89, and one num- 
ber 7^1 ? 

10—12. If the difference of two numbers is 4i, and 
the greater number is 19i, what is the less ? — differ- 
ence 16.7, greater number 41^? — difference 4^, 
greater number 23yV t . 

13 — 15. The greater of two numbers is as much 

above their average, as the less is below it, (§ 164.) 

Then what are the two numbers whose sum is 9), and 

their difference 6? — sum 14.7, difference 11§? — sum 

27.62, difference 9.075 ? 

16 — 18. If the product of three factors is 16, and 
two of the factors are 18 and 9, what is the third fac- 
tor? — if two of the factors are 6^ and lljl^A^ and 

15? 

19 — 21. What number must be subtracted from 62J 
to leave Of ? 4^1 16.875 ? 

22 — 24. What number must be added to 64f to 

make 65i ? 80.3 7 95.095 ? 

■ 85—27. What number must be multiplied by 34^ 
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and thf prnduc: dirided by 4.875, to give for a quotient 

*»S— 3(1. Wha' IF the dificTence betwoeo I indf of 

If*:- ni ?rr.5(»' of jejj* iis-i 

3] — 4(1. Hov manv farthines in ^62 4».? in 4 of £1 
lU.'' Hi n of JT 6i Pd.i is? Tgfi.? iCa? */i? 
^Jt ** 3i&.'» 10.T5d. '' 

41 — 55. Find the sum, the differeDoe, mud diepro- 
dur.: of a.T and 131 : 9 and 7i ; 4^ and |; .75 and i; 
H and i^. 

5f — 60. If IS men can bmid 40 rods of waD in 6 
dB\*iu how much can 15 men build in 9 dajs T 18 men 
in 12 davf:'! 45 men in 21 davs? 12 meo m '4 dayst 
l(i men in S dars ? 

f»l — 70. How many raisins at 9 cents a pound, most 
be given in exchan^ for 3C bushels of potatoes, at 20 
cents a hushe] ? How manr at 4ct a Ih. ? at 12ct a 
Ih.? alSr:. '^ 6ct. ? r>ict.? 12}ct? lOct? 7jcL? 

7] — SO. What i? tbe inierest of $159 for 4yr. 7mo., 
a: T TK-r i^cu:. ** a: 6 per cent. *? a: SJ percenL ? at .04? 
.on - '.Of. .07 i " .09 '^ .Of.i ? .051 "? 

SI — 90. 1:" 9 men mow 10 acres of grass in a day, 
hc'W r.-.-j:-:: wlli 7 men mow in 4i days? 18 men in 
Hdy. ? ill men in lldy. "^ 3 men in 6dy. ? 5 men in 
Odv' ' 11 men in 13idv. ? 4 men in 6|dv. ? 3 men in 

• « « 

3dy. 1 2 men in 13.5dy. ? 6 men in 4dy. ? 

91 — 100. How much money that is 7 per cent, below 
par. will pay a debt of $300 ? How much that is at a 
premium of 2 per cent.? of 3 per cent.? of 7i per 
cent.? of .06 ? of .01 ? at a discount of 5 per cent.t 
of .02? of .025? of.OOi? 

101—110. Sold 51 tons of hay at $4 per bundle, 
each bundle containing 5c wt. How many bundles 
were there, and what was the cost of the whole? 
What would have been the cost at $5 per bundle t 
$4.50? N3.00? $3.50? .$4.75? $16 per ton? $18? 
$27? $14 50? 

111—120. A.'s capital was $550,B.'s $625, and C's 
$325, Ho\^' would you divide a.n\oT\^ xVv^rcv a ^ain of 
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$150? $75? 8225? $300? $1125? $37.50? $630? 
$255? $1965? $375? 

121 — 130. How many potatoes at 25ct. a bushel, 
roust be given in exchange for 504 pounds of sugar, at 
$.06i per pound? at 5, 8i, 4i, 9, 31, 7i, 8, 7, 10 
cents per pound ? 

131 — 140. A man can do a piece of work in 10 
days. In what time can it be done if he is assisted by 
a man who could do it in 8 days ? 12dy. ? lOdy. ? 
5dy. ? 7Jdy. ? 4dy. ? 6dy. ? 20dv. f 15dy. ? 14dy. ? 

141 — 150. What would be the cost of 16 bales of 
sheeting, each bale containing 18 pieces, and averaging 
32J yards per piece, at 10 cents a yard? at 8ct.i 
6ict? 9ct? 7ict? 8Jct.? 12jct.? llct? 7ct. ? 
lOlct ? 

151 — 160. How much would it cost to cj^rpet a floor 
18ft long, and 13ft. 6in. wide, at $1.50 per yd. ? at 
$ .874 ? $ .75 ? $ .625 ? $1? $|? $li? $1.25? $|? 
$ .95 ? 

161 — 170. Supposing the earth to move in its orbit 
at the rate of 1553400 miles per day, how far will it 
go in 1 second? 5sec. ? 49sec. ? Imin.? 19min.? Ih.? 
llh.? Idy.? Imo.? 9dy. lljh.? 

171 — 180. If 25 men can build a house in 108 days, 
how many men could build it in 3 days ? in 25dv. ? 
27dy. ? 9dy. ? 4dy. ? 54dy. ? 20dy. ? 60dy. ? 36dy. ? 
300dy. ? 

181 — 190. A laborer's wages are $1.50 per day. 
How many days must he work to pay for pasturing 
his cow 72 weeks, at 37ict. a week f at $ .50 per w. r 
$.62i?$.56i? $.431? $.25? $.181? $.30?$.41§? 
$ .58i ? 

191 — ^200. How many bottles, each holding 1} pints, 
may be filled from a cask that contains 120 gallons ? 
6Dgal.? 87igal.? lOOgal. 2qt. ? 117x*Vgal.? 45gal. ? 
I62gal. ? 58Jgal. ? 99gal. ? 212igal. ? 

201 — 210. How many times will a wheel, that is 7§ft. 
in circumference, revolve in going 10 miles ? 4 miles? 
l|m.? 8.5m.? 2m.? 6§m.? l«m.? ^m.? .25m.? 
3.8m. f 

21 
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211 — 220. What must 1 give for 18 boxes of sugar, 
each weighing 2cwt. 3qr. 14lb., at $6 per cwt. ? at $5' 
$8? $6.50? $7.25 f $5.50? $4i ? $9? $4? $6^ ? 

221 — 230. What is the worth of a vessel, if $375 is 
asked for J of J of her? for i of * ? i of f ? J of J! 

4 of i of i? 5 of I? 3 of }? Soft? 4of$? Jofi 
of i of i. 

231 — 240. If a staff, 7ft. Gin. long, cast a shadow of 
lOit, what is the height of a tree whose shadow 
measures 99ft. ? 42ft. ? 84.3ft. 1 87ft. ? 30.75ft t 84ifl.1 
90ft. 6in.? 81ft. 9in.T lOOft. ? 140ft.? 

241 — 250. How much can a man save from an an- 
nual salary of $730, if his expenses are $1 per day? 
$1.50 per day? $1.20? $1.40? $.80? $.75? $.87i? 
$.93i? $11? $1.25? 

251—260. Bought a house lot for $900. What is 
the value of i of I of the lot? U of § of the lot? ^ 

of i? iof j? 4of 5? TVof fof if I of 11 f of i? 
j of 3 of J ? .9 of /g ? 

201 — 270. How much cloth would there be in a 
piece worth $137i, at $4h per yd. ? at $3i ? $8§ ? $5? 
$12i ? $()i ? $5i ? $131 ? $62 ? $17,181 ? 

271 — 280. A merchant bought 50 barrels of flour for 
$185. paying for freight $14, storage $7.50, drayage 
and other expenses $6. At what price per barrel must 
he sell it, to gain $25 on the whole? to gain $6.25^ 
$30? $12? $10? $12.50? $181? $91? $37i ? $50? 

281—290. If $ of a ton of hay cost $9f, what will 

5 tons cost? UT. ? lOT.? 3T.? 74T.? 132T.? |T.? 
2iT.? IIT.? 6.3T.? 

291—300. If a tax of $13125 is assessed on pro- 
perty valued at $1750000, how much should be paid by 
a man whose property is worth $2000? $700 ? $1900? 
$350? $1000? $500? 82.50? $875? $750? $580? 

301 — 310. How many horses at $130, cows at $25, 
and oxen at $95, of each a like number, can be bought 
for $500? $2000? $750? $1250? $5000? $250? 
$1500? $3000? $2500? $2250? 

311—320. What is the va\\\e o^ \\\\>, q^ ^wk, ^t 
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$7 per barrel of 1961b.? at $3.50 per bbl.? $5.26? 
$61? $5.60? $10.50? $9? $4? $6.50? $8.75? 

321—330. What will 2.875c wt. of rice cost, at 4ict 
alb.? at5ct? 3ct? 4ct.? 3ict? 3|ct.? 2ict.? 4ict.? 
5fct? 3Jct.? 

381 — 340. If when wheat is $1 per bushel, the 6ct 
loaf weighs 24oz., what should the 5 cent loaf weigh ? 
What shbuld be the weight of each loaf when wheat 
is $1.25 per bushel ? 8.75 per bu.? $i? $.9? $li? 

341—350. What must be the length of a board that 
is 13i inches long, to measure 3 square feet ? 12ft. ? 
lift? 7ift.? 3|ft.? 5!ft.? 15ft.? 7ft? 2ft.? lift.? 

351 — 560. When apples are $1.62i per barrel, how 
much wool at $1 a lb. will buy 5 barrels? 13bbl.? 
2bbl.? 7Jbbl.? 10bbl.?25bbl.? 3Sbbl.? 22bbl.? 4bbl.? 
20bbl. ? 

361 — 370. At $13.75 per ounce Avoirdupois, what 
would be the value of 5oz. of gold? of ilb. ? T^cwt. ? 
}qr.? fVlb.? loz.? j^gcwt.? .4oz.? .31b.? 4 J lb.? 

371 — 380. If a man walks 3] J miles an hour, and 
each step measures 2ifeet, how many steps will he 
take in 4 hours ? in3h.? 7h.? Ih.? .9h.? 1.3h.? 2ih.? 
Jh.? .75h.? lOh.? 

381 — 390. To what number must you add i of 
itself, to give 180? 120? 98? 32? 5? 2J? 85? 40? 
27? 33? 

391 — 400. Find a number to which if you add 9 
more than k and i of itself, the sum will be 28 ; 199 ; 
66; 161; 47; 389; 18.5; 21?; 13|; 769. 

401— 410. If 36 men can perform a piece of work 
in 25 days, how many men could accomplish twice as 
much in 18 days? in 12dy. ? 4dy.? 9dy. ? 5dy.? 
20dy.? 15dy.? 200dy.? 225dy.? 45dv.? 

411 — 420. At 6 per cent what is the interest on $1 
for 2 months? 4mo. ? 12mo.? 26mo.? 44mo.? 13mo.? 
89ma? 57mo.? 8§mo.? lUmo.? 

421—430. At 6 per cent, what is the interest on $1 
for 6 days? 12dy.? 18dy.? 24dy.? 3dy? 5dy? 7dy? 
19dy.? 29dy.? lldy.? 

431 — 440. At what time between \ ;vt\A ^ o^A 
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are the hour and minute hands exactly together? be- 
tween 3 and 4 ? 7 and 8 ? 2 and 3 ? 5 and 6 ? 6 and 
7 ? and 10 ? 8 and 9 ? 4 and 5 ? 10 and 11 ? 

441 — 450. At per cent, compound interest, what 
annual payment will extinguish a debt of $40000000 
in 10 years? In 19yr.? 31yr.? 50yr.? 2yr.? 17yr.? 
40yr.? 30yr.? 46yr.r ISyr.r 

451. A man has property yielding 9300 per annum, 
which he desires to exchange for a life annuity. If 
money is worth per cent, a year, what annuity must 
he receive, it being probable that he will live 20 years? 

452 — 454. How much cambric that is iyd. widfe, will 
line 10yd. of silk that is 1yd. wide? Oiyd. that is tyd. 
wide ? 112yd. that is Hyd. wide ? 

455—457. What would be the price of 5 bales of 
muslin, each bale containing 10 pieces, and each piece 
measuring dO^yd., if 25yd. cost $3.12} 1 if 13yd. cost 
$1.43? if 17yd. cost $1.78 J. 

458 — 460. A. lent B. $500 for 4^ months; what 
sum ought A. to receive in return, to use 7 J mo.? 
IHmo. ? 2|mo.? 

461 — 463. A bankrupt can pay but 75 per cent, of 
his debts. IIow mucn will he pay a creditor for 
$525 ? for $62.43 ? for $9,875 T 

464 — 466. If a laborer receive $1.75 for every 
working day, how much can he spend in a year, and 
save $100? $150? $225? 

467—469. At jei lis. per yd., what is the price of 
2qr. 3na. of cloth ? of 5yd. 3qr. ? of 17yd. Ina. ? 

470—472. What part of 95gal. 2qt. is 5gal. Ipt ? 
147gal. 3qt. ? 8gal. Iqt. Ipt? 

473 — 475. How much cotton at 15ict a pound, can 
be bought for $13fi ? $19.75 ? $412 ? 

476 — 478. Reduce to a common denominator 4.7 
and f ; .83 and 4 ; .875 and |J. 

479 — 481. What is the value of an estate^ if i of § 
of it is worth $250 ? $875 ? $328.40 ? 

482 — 484. At what price per yard must I sell 94yd. 
of caJico, in order to gain %4:J10, \Vv^ ^tyctv& cost being 
$7.52? to gain $4.23 ? $3.5^\> 
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485 — 487. At 18i cents per franc, what is the value 
of 169.79 francs ? 248.43 francs ? 19.87 francs ? 

488 — 490. What is the value in Federal Money of 
dS137 5s. 6d., when exchange on London is at a pre- 
mium of 10 per cent ? 7i per cent. ? 91 per cent ? 

491 — 493. What is tne compound interest of 
$1125.50 for 53nr. 8mo. lOdy., at 7 per cent ? 4i per 
cent ? 6 per cent } 

494 — 496. What number is that, whose square, if 
multiplied by 2}, would give 100 } 225 ? 4900 ? 

497—499. If 25 men can build 75 rods of wall in 6 
days, by working 10 hours a day, how many men 
could build 120 rods of similar wall in 12 days of 8 
hours .^ in 25 days of 12 hours .^ in 30 days of 10 
hours ? 

500 — 502. What is the annual gain per cent, if an 
investment of -4^875 amounts at simple interest to 
$1242.50 in 5yr. 3mo. i to $1478.75 in 7yr. 8mo. ? to 
$2000 in 8yr. ? 

503 — 505. If 20 per cent is lost by selling shoes at 
75 cents a pair, at what price should they be sold to 
gain 20 per cent ? 50 per cent ? to lose 33S per cent. ? 

506 — 508. How many changes could be rung on 5 
bells.? 7 bells.? 11 bells.? 

509 — 511. A factor purchased 7 bales of cotton, 
each containing 4cwt lor. 5lb., at IH cents a lb. 
What would be his commission at 3 per cent ? at 2i 
per cent. .? at 45 per cent .? 

512—514. What number, multiplied by 86 i, will 

give I .? 1.5 } 7.38 .? 

515 — 517. Divide an estate of $5000 among two 
heirs, in the proportion of i to i ; f to | ; H ^o f • 

518—520. Find the sum of £li and ^7^^i ; £48| 
and I6/5S. ; £9^ and ^68^?^. 

521—523. At £1 5s. 3d. per vard, what will be the 
price of 8Jyd. of broadcloth .? of 3iyd. ? 6Syd..? 

524 — 526. How much tea, at 50 cents and 75 cents 
a poundy will form a mixture worth 60 cents a pound ? 
70 cents a pound } 62ict. a pound .? 

527—529. How much United SV^Xe^ Ti^xJi 

21* 
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would have been required to pay a debt of 9641.50, 
when the bills were selling at a discount of 12} per 
cent ? 162 per cent. ? 26 per cent ? 

5S0 — 532. What is the discount of a note at 90 days 
for $850, at 6 per cent ? 5i per cent. ? 7 per cent ? 

533 — 535. What is the present worth of $3000 due 
in Syr. 5mo. 18dy. at 5 per cent 7 6 per cent 1 7 per 
cent ? 

536—538. Find the prime Actors of 88400 ; 4235 ; 
141151. 

530 — 541. How many inches in 39i rods? 8.97 fur- 
longs? 8/i miles? 

542 — 544. What number, diminished by i and i of 
itself, gives 8^ ? 17i ? 29i ? 

545 — 547. Find the value in sterling money of 
$563.75, when the premium of exchange is 9 per cent; 
8i per cent ; lOi per cent 

548 — 550. In a certain partnership A. advanced i 
of the stock, B. f , and C. the remainder. How should 
a gain of $5000 be divided between them ? $7500 1 
$3580 ? 

551 — 553. How much tea at 62) cents, and at $1 
per pound, may be mixed with 131b. at 75 cents and 
lOlb. at 87i cents, to make the whole worth 70 cents 
per lb. ? 81ct per lb. ? 94ct per lb. ? 

554 — 556. How many busnels of potatoes must be 
given in exchange for 387ilb. of beef, at 7 cents a 
pound, when potatoes are worth 25 cents a bushelt 
when they are worth 33§ct ? 37 Jet ? 

557 — 559. Allowing 6 per cent compound interest, 
what is the present worth of an annuity of $375, to 
continue 15 years? 13 years? 27 years? 

560—562. Bought 85 yards of broadcloth for 
$297.50, and sold it at $4.87J per yard. What was 
the whole gain ? the gain per yard ? the gain per cent.? 

563 — 565. A cistern is filled by two pipes, one of 
which would fill it in 3 hours, and the other in 1 hour 
and 20 minutes. It has also a discharging pipe, by which 
it can be emptied in 24 hours. Itv -wivax \.\me will it be 
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filled if the pipes are all open ? if the dischai^ging pipe 
is closed ? it toe smallest pipe is closed ? 

566 — 568. A garrison of 500 men is supplied with 
provisions for 18 months. How many may be added 
to the garrison, to consume the whole in 12 months ? 
ID 8 months ? in 15 months ? 

560 — 571. If pure silver is worth $16.50 per lb., how 
many ounces of alloy must be added to each pound, to 
make a pound of the mixture worth $16 1 $15.75 T 
$14.25? 

572 — 574. A. could do a piece of work in 4 days, 
R in 3 days, and C. in 5 days. In what time will it 
be done, u they all work together! In what time 
would it be done bv A. and C. i by R and C. T 

575 — 577. Divide $600 among three men, so that I 
of the first share, shall be equiva^nt to f of the second 
share, or ^ of the third share. Divide in the same pro- 
portions ^76 ; $954. 

578 — 580. How much money must be invested to 
build a wall worth $375^ and renew it every 15 years, 
allowing 6 per cent compound interest? How much 
at 7 per cent ? 5 per cent ? 

581 — 583. A difference of 15^ in loi^itude, is 
equivalent to an hour's difierence of time. Tnen what 
is the difierence of time between two places, whose 
difierence of longitude is 35° 17'? 9^ 13'? 28° 41'? 

584-7-686. What is the least number that can be 
divided by 3, by 4, by 6, and by 6, with no remainder? 
with 1 remainder? with 2 remainder? 

587. How many bricks, each 8 inches long, 4 inches 
wide, and 2 inches thick, in a garden wall that is 8ft. 
high, and lift, thick ; the outside of the wall measur- 
ing 153§ feet on each of the two longest sides and 
110ft. on each of the two shortest sides? 

688. A carpenter offered to build a house for the 
cost of the twelfth nail that he should drive, estimating 
the first nail at 1 mill, the second at 4 mills, the thirds 
at 16 mills, and so continuing, quadrupling the price 
of each nail for the price of the next. What was the 
amount of his charge ? 
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589. What ii the distance between the opooate 
corners of a room, the length of the longest side bdng 
WOttt and the lenfi;th of the shortest side 13ft ? 

MO. A. owns f of a house» B. owns i» and C. own 
the rest The house rents for $500, of which |900 ars 
expended for taxes and repairs. How shoold the 
balance be divided among the owners? 

691. What would be gained by purchasing $15(00 
Poinsylvania stock, in I^ndon, for £225f and selliiig 
it in New York, at 85 per cent, allowing 950 for in- 
terest and commissions, and 9 per cent for the premioni 
id exchanffoT 

592. A biborer agreed to pay $.75 for his board, on 
evei^ day that he was idle^ on condition that he should 
receive $1.75 for every day he worked ; at the end ci 
40 days he received $45. How many days did he 
work, and how many was he idleT 

598. A person bought 180 apples, at 2 for a cent, 
and 180 at 3 for a cent. How much did he gain or 
lose by selling the whole at 5 for 2 cents T 

594. If a quantity of provisions serves 1500 men 12 
weeks, at the rate of 20oz. a day for each man, how 
many men will the same provisions maintain for 20 
weeks, at the rate of 8oz. a day for each man ? 

595. A father left his son a fortune, i of which he 
squandered in 8 months ; ^ of the remainder lasted 
him 12 months longer, after which he had <£820 left. 
What was the original legacy ? 

596. A daughter received $840, which was just 1 
of her brother's fortune. What was their father worth! 

597. If 20 men perform a piece of work in 12 days, 
how many men will do three times as much, in two- 
fifths of the time ? 

598. Divide $2000 among A. B. and C, so as to 
give A. $240 more, and B. $190 less than C. 

599. What is llie square of that number, which, if 
multiplied by § of ^ of li, will produce 1 ? 

600. If I own A of a ship which is worth $6000^ 
what part shall I have left after selling I of J of my 

share, aod what will it be worlVv'^ 
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601. A cannon ball flies about 1500 feet per second. 
If it could continue at this rate, at what time would it 
reach the sun, supposing the distance to be 95 million 
miles, and allowing it to ^art on its journey at noon 
on the first of January, 1849 ? 

602. A levy of 1240 horses is to be distributed 
among three regiments in the proportion of 1, yy, and 
J. How many will each regiment receive ? 

603. On a debt of $400, due in Omo., a payment of 
$100 is made in 3mo. In what time should the re- 
mainder be paid ? 

604. On a debt of $1100, due Oct., 3, 1848, a pay- 
ment of $159.20 was made Apl. 3, and another of 
$300, May 18. When should the> remainder be paid ? 

605. What is the price per bushel, of a mixture of 
19 bushels of wheat, at $1, lObu. of rye, at $.75, 5bu. 
of corn at 9.50, and lObu. of oats, at $.40? 

606. A. and B. can do a piece of work in 24 days^ 
and A. could do it alone, in 28 days. In what time 
could B. doit? 

607. A. and B., at the commencement of their busi- 
ness, had an equal capital ; A. lost i of his stock, and 
B. gained $500, when B.'s capital was found to be 
twice as great as A.'s. What was the' original stock 
of each ? 

608. A garrison of 800 men, is stocked with 5 
months' provisions. How many must leave, in order 
that the supply may last 16 months? 

609. How much per cent, is gained, by selling at 
$5§ per yard, cloth tnat cost $129.62^ by the piece of 
30^ yards ? 

• 610. What woulftbe received by discounting at bank, 
a note for $875, payable in 90 days, allowing money to 
be worth 7 per cent. ? 

611. What would it cost to insure a house for $3000, 
at a premium of li per cent, there being an additional 
charge of $2 for the policy ? 

612. The cube of 2.5 is the square root of what 
number? 
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SISL Rod the vmliie tu Pennsykania currency, of 
lOi. td^ Naw England currency. 
' 614. ^w Bquare of the cube of 3, is bow many times 
tte eoftie of the square root of 9 ? 

81S. What ii the side of a cubical pile, that con- 
tnos 35S conli of «ood 7 

"' OlS. IT M nieo, in r^7) days of 13} hours, dig a 
troDch tMjd. Ions, lOJO. deep, aod I5^fl. wide, how 
many men, in Tf days of 12jV hours, will dig a similar 
trench SSArd. long, 7ift. deep, and 10ft. wide! 

617. A. B. and C. form a joint stock of $549, by 
vMch they gaia fin. A.'s money is in trade 4 
^ntht, B.*a 6 mtKUhs, and C.'s 13 months, and their 
■barea (tf the gain are in proportion to the numbers 3, 
8, and 4, ramectiTsly- What was each man's stock 1 

018. A. B. and C. traded in company ; A. put in 

El, B. $2000, and C. the remainder. They gained 
I, of which a look $500. What did C. conlri- 
and 'what wai A.'s share of the gain? 
619. How long will it take 6 persons to arrange 
themselves at table in every possible order, if they eat 
3 meals a day T 

630. Sold a quantity of sugar for $150, thereby 
losing 25 per cent., wbereaa I expected to gain 15 per 
cent What was my total loss? 

631. If the wheel of a carriage turns once and a 
half in going a rod and a half, how of\en will it turn in 
1 mileT 

632. A ladder standing upright against a wall, 
reaches the top, but the foot being removed 12 feet 
from the wall, it reaches to a poiofeonly 6 feet above 
the ground. Required the heignt of the wall. 

623. A tract of 1500 acres is divided among 
three persons. R has as much as A. and C, wanting 
10 acres, and ihe shares of A. and C. are to each other 
in the proportion of 10 to 3. Required the share of 
each. 

634. A fortune was to be disposed of in the foHow- 
I'ng maDner: to A. ^, to B. f\f, to C. i, to D. j, and the 
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remainder, which was $1000, was to be paid to C. 
What was each man's share of the estate 1 

625. A mechanic hired a certain number of men at 
$1 per day, § as many at 75 cents, and I as many at 
60 cents as at 75 cents. What was the number of 
each, the daily wages of the whole being $42 ? 

626. A horse is tied to a stake, so that he can graze 
an acre of pasture. What is the length of the rope ? 

627. A., jB., and C, agreed to dine together. A. 
furnished 2 loaves, B. 3 loaves, and C, having no bread, 
paid 10 cents for his share. How should the money 
be divided between A. and B. ? 

628. Bought goods amounting to $2500, on 12 
months' credit ; at the end of 3 months $400 were paid, 
at the end of 6 months $500, and at the end of 8 
months $200. When will the balance of $1400 be- 
come due ? 

629. Bought a piece of cloth which proved to be 
but I as long as it was marked, but I find that if I sell 
it at $5.25 per yard, I shall gain 5 per cent, on the 
prime cost. What did I give per yard 1 

630. At the commencement of business, A.'s capital 
was twice that of B., but after some time, B. having 
gained 50 per cent., and A. having lost $2000, A. has 
only § as much as B. What was the original stock 
of each ? 

031. Two pieces of cloth were originally of equal 
length; but after 17 yards had been sold from one, and 
22 yards from the other, the shorter piece contained 
only i as much as the other. What was the original 
length ? 

632. What is the least number, which being divided 
by 2, 3, 4, 5, 6, 7, 8, or 9, leaves a remainder 1 less 
than the divisor? 

633. Two men, who are 81 miles apart, travel to- 
wards each other. A. starts 2 hours before B., and 
travels 17J miles in 5 hours; B.goes 8 miles in 3 hours. 
How far will each travel before they meet? 
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Fimieniy inechaiiici» and others whote buuoess if 
maU» will usually find it convenient to keep their ac- 
counts by SiNcn-x Ehtet. For this purpose, two books 
will be necessary ; the Dat-Boos, in which every trans- 
actbn is originally entered, and the Tikiwbii, in which 
the charges are tnnsfeniad to the account of each in- 
dividual The following will serve to illustrate the 

DAT-BOOK. 

Portland, July 4th, 1848. 



I 



II 



II 



II 



II 



John Wilson, Jh. 

To 8 tons hay, at 80.00 80. 

** 25 busheb of potatoes, at .90 6.< 



William Appleton, 

T% ^ 1 * 




William Appleton, 

By amount of his bill for pasturing, 



Cr. 



July 6th. 

Greorge Jones, 

By 10 days' labor, at 1.50 
" 15 cords of wood at 3.00 
" 971b. of beef, at 6ict. 



Cr. 
15.00 
45.00 

6.06 



William Appleton, 

To services of my son George, ) 
at haying, 16 days, at .75, ) 
" use of my team, 5 days, 
" cash to balance his account. 



Dr. 

12.001 

7.50 
8.50 



/ 



July 6th. 
Charles Williams, 
To 25 bushels of oats, at .30, 
" 19 " '< corn, at .50, 



Dr. 

7.50 

9.5 



8500 



28 



00 



6606 



28 



00 



1700 



^ 6^3. J 
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25S 



II 



II 



II 



II 



July 7lh. 
John Mason, Cr. 

By 15 days labor, at repairing barif. 



George Jones, 

To cash in full of his account, 



Dr. 



John Wilson, Cr. 

By 5 yards of broadcloth, at 4.00, 20.00 

<< 301b sugar, at Sets. 2.40 



II 



II 



July 8th. 
Henry Thomas, 
By 1 months' time in my service, 



Cr. 



Henry Thomas, Dr. 

To 1 pair of boots, 2.00 

** 1 barrel of flour gent to his 

mother, 6.0(^ 

" Cash. 7.00 



John Wilson, 

By cash to balance his account. 



Cr. 



22 



50 



6606 



2240 



15 



15 



42 



00 



00 



60 



POSTING. 

In the Ledger, either a whole page or part of a page, 
is reserved for each individual, and all the amounts are 
transferred at the owner's convenience, from the Dav- 
Book to the proper page of the Ledger. When the 
accounts are thus transferred, they are said to be 
POSTED, and some mark should be made against every 
entry in the Day-Book, (as ||), to show that it is posted. 

The debits and credits of each individual, are either 
placed on opposite pages, or on opposite sides of the 
same page. The difference between the Dr. side and 
the Cr, side, is called the balance. In opening a new 
set of books, or in transferring an account to a new 
page of the Ledger, the balance is debited in one place, 
and credited in another. For example^ if I wish to 

22 
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traniTer Charles Williami' acooant from pa^ 1 to page 
15 or the LodgeTt I would make the followiiig 00117 to 
hia credit, 00 page !» ** By baUmce transferred to jm 
15t $17.00,** and open the new account on page 16^ vj 
the following entry : ** To balance of (brmer accoant 
f IT-OO.** (or» •• To balance from pace 1, ^IIMT) 

A narrow column is usnaliy raled in the Ledger, Gn 
addition to the columns for the date and amounts,) for 
inserting the page of the Day-Book on which the 
charge was first entered. 

The Ledger should be provided with an index, alphsp 
betically arranged, in wnich the name of each mdi* 
▼idual may be entered, with tiie page on which his ac- 
count is posted • 

The several charges pven in our example of aDay- 
Book, are posted in the following 



Dr. 



John Wilson. 



Cr. 



1848. 
July 4. 



To snndrieii 



$65 



00 



S65 00 



1848. 
July 7. 
" 8. 



By snndries, 
'* cashy 



2 



8S 
42 



$65 



40 
60 

00 

r=3 



Dr. 




William 


Appleton. 




Cr. 


1848. 
Jnly 5. 


To sundries, 


1 
li$28 


00 


1848. 
July 4. 


By pasturing. 


1 


$28 00 


Dr. George Jones. Cr. 


1848. 
July 7. 


To cash in fall. 


2 $66 


06 


1848. 
July 5. 


By sundries. 


1$66 0C 



Dr. 



Charles Williams. 



Cr. 



1848. 
Jul y 6. To sundries. 



$1700 



Dr. 



John Mason. 



Cr. 



184a 

July 7. 



By labor. 



$22 



5C 



Dr. 



J848.") r 

July a/To sundries, I2 



Henry Thomas. 



Cr, 



$16 



loo 



1848. 
July 8.lBy labor. 



$16 



00 
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Make a Ledger and Day-Book of your own, and 
make the entries already given. Copy the following 
entries also into the Day-Book, and post them into the 
Ledger. 

July 10th. : 



Martin Upham, 

To 9 bushels of beans, at 1.50, 



Dr. 



Charles Williams, Dr. 

To order for groceries, on James Jones, 



Charles Williams, 

By his note in full of account. 



Cr. 



July 11th. 
Amos Roberts, 
To 561b. butter, at .20, 
<' 1281b. cheese, at .08, 



Dr. 
11.20 
10.24 



John Mason, 

To cash on account. 



Dr. 



July 12th. 
George Jones, 
To 1 barrel of flour, 
" 3 barrels of apples, at 1.00, 



Dr. 

6.00 

300 



William Appleton, 

By 40 loads of gravel, at .50, 



Cr. 



13 

5 
22 



21 



10 



9 



20 



50 



00 



00 



44 



00 



00 



00 



FORMS OF NOTES. RECEIPTS. AND BONDa 

' 1. Business Note, 
$S0 00. AveusTA, Sept. 12. 1848. 

FoDf months aAer date. I promise to pay Messrs. Williamson 
A Eckley, or order, eighty dollars without defalcation. Value 
received. 

Dae. Jan. 12 — 15. Thomas Ellts. 

2. Note on Interest, 
$100 00. GivciHHATT. June 7, 1848. 

For value received, I promise to pay James Tboinas, or order* 
one hnodred dollars, on demand, with ialex^BX ttom^v^ ^i^\.^« 



(He) 

•^ IVHi WHII OKWl^* 

tiOO Oe. Lbxisvtov, March 4, IMS. 

We Joiiitlj m«d wTcrmllj pronfse to ptj to Lewis Appletoe, 
or order, on the tfth dajof AaifoM mzt* two mmdred dollars, with 
lawftil iaitret^ for valve rseeivod. OsaBaa Eawiv. 

CaAaLas Jaai 



4. ffriiijpr te>A 
Rteeived, Ooneord, Aof. 18tli, 1848» ftom Beajaoiw Maj, Aa 
•«■ of taro hondrad and tdkj dollars, in flill of all demaods. 
#S80 00. flbunraK Wobi 



a* Juotip€ at iiaosiffii* 

ReeaiTed, Providtnoa, Jana 11, 184a, ftom Philip Paraoas, the 
tam of oaa haadrad dollars, oa aeeoaat 
#100 00. Ama FKWurfm. 

Saeairad, New HaTea, Jan. 6, 1848, from Beajamla Harris, die 
aam of seveatjHl?a dollars, ia fhll for slz tons of hay. 
#75 00. laaaaa ^aIo. 

7. Bondf cofMMtn Fttm^ 

Kaow lit itwM MY TaasB naaairra, Aat t, Andirew flrowa, of 
die eitj of Woreester, and State of Massachasetts, merchant, am 
held and firmly boond onto Stephen Mason, of the said city, gen- 
tleman, in the sum of one thousand dollars, good and lawful 
money of the United States, to be paid to the said Stephen Mason, 
or his certain attorney, executors, sdministrators, or assigns ; to 
which payment well and truly to be made, I do bind myself, my 
heirs, executors, and administrators, and every of them firmly by 
these presents. Sealed with my seal, dated the first day of June, 
A. D. one thousand eight hundred and forty-eight 

Tax coiri)TTioir of this Obligation is such, that if the above bound 
Andrew Brown, his heirs, executors, administrators, or any of 
them, shall and do well and truly pay, or cause to be paid, unto the 
above named Stephen Mason, his executors, administrators, or 
assigns, the just and full sum of five hundred dollars, lawful 
money aforesaid, with legal interest for the same, on or before the 
first day of July, in the year of our Lord one thousand eight hun* 
dred and fiOy, without fraud or further delay, then this obligation 
to be void and of no efiect, or else to remain and be in full force 
and virtue in law* Avnaxw Bsowir, [^Soo^] 

Signed, sealed, and delivered in presence of 
James Nswroir. Gxoaox EiaLX. 



END OF ARITHMETIC. 



■i M w ^in d bjr t. DODOUi wnrrn, ««. i y«» «u wteMq^da. 
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ADVEBTISEICENT TO THE KEY. 

TU attempt to prarent the nn^ tgr adtoitit^ cT iOjriNlfc irhidi 
it designed **iNr teachers only,** nearij ahvaye ihili, and tiie 
anthor haa known of eo many inahifiyi in wfaidi a habit cf 
deceit haa been strengthened if such an attempt* that he thinhi 
it best to place the Key in the hands of every pnpiL But in 
order that the learner may find some necessity for sel^reliancei 
the answers to many of the questions have been purposely 
omitted. It may be weU for every teacher to enter all ths 
deficient answers in a blank book, (which can be done with 
very little labor,) and he can then easOy aasnre himself whether 
his pupils work understandingly, or are in the habit of forcing 
their results. 

Great pains have been taken to make the Key free fin>m 
error. In Federal Money, the answers are usually given to the 
nearest cent ; and in Sterling Money, to the nearest fiurthing. 

The sign -f- following a decimal, shows that the decimal may 
be still fiirther continued, if necessary. 

\* The Arithmetic will be fiimished at the same price 
without the Key, to such teachers as may prefer to have the 
answers omitted* 



KEY. 



i»<»<»^^l^^l^^»^^»<M^»^>^»^i^»^^»^>*<i««iXN«t 



Tbe answers which are not giveA in the Key, are either 
contained in the body of the work, or may be easily deter- 
mined by the teacher. 

I. NUMERATION. 

§ 13. (119^130.) 40 mill. 117 thous. and 20; 8 
mill. 40 thous. and 3 ; 100 mill, and 900 ; 1 thous. and 9 ; 
8 mill. 807 thous. ; 500 mill. ; 400 mill, and 16 ; 7 bill. 3 
mill. 606 ; ten ; 28 mill. 400 thous. 127 ; 4 trill. 15 bill. 
00 mill. 600 thous. ; 7 quad. 200 bill. 50 thous. and 7 ; 
19 ; 5 trill. 649 \A\\. SSO mill. 76 thous. 109 ; 50 quint. 
84 quad. 700 bill. 

§ 17. (181^190.) 120 mill. 7 thous. and 95; 12 
mill. 700 , and 5 tenthu ; 1 mill. 200 thous. and 70, and 95 
hundredths; 120 thous. and 7, and 95 thousandths; 12 
thous., and 7 thous. 95 ten-thousandfhs ; 1 thous. 200, and 
7 thous. 95 hundred-thousandths ; 120, and 7 thous. 96 
miUianths ; 12, and 7 thous. 95 ten-miUionths ; 1, and 20 
mill. 7 thous. 95 hundred-millionths ; 120 mill. 7 thous. 
95 billianths, 

§ 19- (217—222.) 5000000; 900000000; 2000002, 
90060004 ; 200000060 ; 807009000. ( 223 — 229. ) 
8000000000; 2000007015; 10000000020; 1070000000; 
200000041000 ; 1000001010. (229-233.) 7000000000000 ; 
60003000000000 ; 2000000200000 ; 50800002.3000050 ; 
1010000015000. ( 234 — 240. ) 1000000000000100 ; 
2000040000; 6000000000000000006; 7000059; 3004; 
200000010 ; 10000030209000000005000. 

§91. (241—260.) .8; .02; .11; .46; .7; 5.2; 



SOOO; 50000. (978.) 160; 
1500000. (870.) 880; S 
8800000; 88000000. (880.) 
840.7 ; 8407 ; 84070 ; 840700. 

& ttft. /SAB— SAfi.\ ftlAOOOO 



a 98. (84^-845.) •14000008.0047 ;«1.85;S16508; 
Ml.OOft ; •105088.00808. (848—850.) $1850000; 
• «0185;85005005.000005 ;$85010.01001 ;988000080001- 
•0000408. 



n. ADDITION. 

ADDITION TABLE. 



1+0= 

1+1= 

1+9= 
1+8= 
1+4= 
1 + 5= 

1+6= 
1+7= 
1 + 8= 
1+9= 



1 

9 
8 
4 

5 
6 
7 

8 



10 



9 + 0: 

a+l= 

9 + 2: 

9 + 8 

9 + 4: 
9 + 5: 
9 + 6: 

9 + 7: 
2 + 8: 
9 + 0: 



: 9 

8 
4 

5 
6 

I 7 

: 8 

9 
10 
11 



8 + 0: 
8+1: 
8 + 9: 
8 + 8: 

8 + 4: 
8+6: 
8+6: 

8 + 7: 
8 + 8: 
8 + 9: 



: 8 

: 4 
: 6 
: 6 
: 7 
: 6 
: 9 
10 
11 

19 



4 + 0: 

4+1: 
4+9: 
4 + 3: 
4 + 4: 
4 + 5: 
4+6: 
4 + 7: 
4 + 8: 
4 + 9: 



: 4 

5 

6 

: 7 

8 
9 
10 
11 
12 
13 



6 + 0: 

5 + 1: 

6 + 2: 
6 + 3: 
6 + 4: 
6+6: 
5 + 6: 

5+7= 

5 + 8= 
5 + 9= 



r 5 

6 

: 7 
: 8 

9 
10 
11 
19 
13 
14 



6 + 0: 
6 + 1: 
6 + 9: 
6 + 8: 

6 + 4: 
6 + 6: 
6 + 6: 
6 + 7: 
6 + 8: 
6 + 9: 



: 6 

: 7 

: 8 
: 9 

10 

11 

19 
18 
14 

15 



7 + 0: 

7 + 1: 
7 + 9: 
7 + 8: 
7 + 4: 
7 + 5: 
7 + 6: 

7 + 7= 
7 + 8= 
7 + 9= 



: 7 
: 8 
: 9 

10 

11 

12 
13 
14 
16 
16 



8 + 0: 
8 + 1: 
8 + 2: 
8 + 8: 
8 + 4: 
8 + 5: 
8 + 6: 
8 + 7: 
8 + 8: 
8 + 9: 



: 8 
: 9 

10 

11 

12 
13 
14 
15 
16 
17 



9+0: 
9 + 1: 
9 + 2: 
9 + 3: 
9 + 4: 
9 + 5: 
9 + 6: 
9 + 7: 
9 + 8: 
9 + 9: 



9 
10 

11 

12 
13 
14 
15 
16 
17 
18 



■■a 



§ dS. (99^100.) 100 ; 93 ; 94 ; 80 ; 91 ; 98 ; 95 ; 

88; 82. 

§ 87. (101—105.) 99; 118; 666; 799; 1099. (106 
—110.) 148; 148; 541; 761; 1652. (111—115.) 
8165; 10719; 6797; 98509; 61501. (116 — 120.) 
176180; 63676; 24360; 19875; 248962. (121—125.) 
2980; 3751; 15914; 2152; 2516. (221—225.) 769.83; 
7.1734 f 1134.579; 32.15; 103.57. (226 — 230.) 
523.877; 7.3699; .01231; 3402.55; 201.4753; (231 
—235.) 52.8296; 2.048; 1000; 7723.05; 1429.495. 
( 236 — 240. ) $451.05 ; $977 ; $1100 ; $108,412 ; 
$529,862. 

§ 98. (241—250.) A. D. 1799 ; 2091 ; $852 ; 
440091; 1190160; 446m. ; 2300ct. ; $15500 ; 366dy.; 
156 strokes. (251—260.) 384A. ; $5856 ; $29,375 ; 
$27.75 ; $10022.875 ; 189.375yd. ; 901bbl. for $4206.625 ; 
$26159; $29,875; 10 pieces,— 252.25yd.,— $1185.125. 

III. SUBTRACTION. 

SUBTRACTION TABLE. 



1—1=0 


2—2-0 


3_3=0 4—4=0 


5—5=0 


2—1 = 1 


3—2=1 


4—3=1 


5—4=1 


6—5=1 


3— ls2 


4—2=2 


5—3=2 


6—4=2 


7—5=2 


4—1 = 3 


5—2=3 


6—3=3 


7—4=3 


8—5=3 


6—1=4 


6—2=4 


7—3=4 


8—4=4 


9—5=4 


6—1=5 


7—2=5 


8—3=5 


9—4=5 


10—5=5 


7—1=6 


8—2=6 


9—3=6 


10—4=6 


11—5=6 


8—1=7 


9—2=7 


10—3-7 


11—4=7 


12—5=7 


9—1 = 8 


10—2=8 


11_3=8 


12—4=8 


13—5=8 


10—1=9 


11—2=9 


12—3=9 


13—4=9 


14—5=9 


6—6=0 


7—7=0 


8—8=0 


9—9=0 


7—6=1 


8—7=1 


9—8=1 


10—9=1 


8—6=2 


9—7=2 


10—8=2 


11—9=2 


9—6=3 


10—7=3 


11—8=3 


12—9=3 


10—6=4 


11—7=4 


12—8—4 


13—9=4 


11—6=5 


12—7=5 


13—8-5 


14—9=5 


12—6=6 


13—7=6 


14—8=6 


15—9=6 


13—6=7 


14—7=7 


15—8=7 


16—9=7 


14—6=8 


15—7=8 


16—8=8 


17—9=8 


16—6=9 


16—7-9 


17—8=9 


18—9=9 



1* 



• Mw- . [chap. n. 

§ Se. (81—00.) 171 ; 565 ; 788 ; 1121 ; 70 ; 1000; 
8040 ; 8632 ; 1350 ; 80404. (91—100.) 3 ; 206 ; 332; 
460; 35; 03200; 7000; 6060; 4101; 7674. 

§39. (111—120.) 273; 228; 111; 60; 147; 
102; 201; 289; 16; 163. (121—130.) 84; 538; 
606 ; 195 ; 868 ; 380 ; 681 ; 6 ; 367 ; 885. (131—140.) 
7774; 7140; 6008; 7421; 05; 1682; 7400; 6016; 
6204; 2147. ^141— 150.) 612; 1003; 8807; 692; 
6008 ; 1601 ; 438 ; 704 ; 206 ; 8086. (151—160.) 389 ; 
809; 118; 1866; 10; 8642; 0713; 10000; 0999; 
7097. (161—170.) 113889; 114929; 103080; 31247; 
9033; 99999; 99034; 79936; 17728; 68612. (171 — 
180.) 839; 95; 3087; 1925; 23993; 8739; 2284 
8986; 8094; 1898. (181—190.) 56.402; 207.09 
.00988; 3608.9; 1.6248; .48077; 50.09; 4P.902 
97.62; .6961. (191—200.) 8.036; .06012; .0375 
•12.625; 142.75; 9.81; •9.034; $5.11; 4.929 
•27.182. (201—205.) ^9.37 ; 829.50; 194.06 
12.3456; 826.625. (206 — 215.) •980.375; 869 
8620.90 ; 858.125 ; 8969.67 ; 8528.95 ; 8932.991 
8997.94375 ; 8999.999 ; 8166.975. (216—220.) 87.995 
82.875; 890.13; 894.10; 89.96125. (221—225. 
591.9827; 15.872; 779.1001; 8919897.9376 
86621853.2247. 

§ 33. (229—240.) 7 ; 8 and 507 over ; 19yr. 
1706; — ; $3775; — ; 8275; 213; 11008; 54205 
8. ( 241 — 250. ) 8 ; lObu. and 8 .25 ; 8231.625 
97.75m.; 8224.375; 892.19; 82162.625; $90.75 
85410.125 ; $852.64. 

§ 34. (301—310.) 2122 ; 16681 ; 11303 ; 217356 
1; 938; 808; 182; 29yr. ; 37m. (311—325.) 112 
1703; 9812; 19081; 841; 8442.495; 874.72 
23.97338121; 8.0341014; 82.27; 8yd.; $6063.45; 47, 
—28 ; 871.75gal. ; 6h. 

IV. MULTIPLICATION. 

§38. (144—152.) 412; 618; 824 ; 1030 ; 1236 ; 

1442; 1048; 1R54 ; 0. Sum, 9064. (153—160.) 984; 

1476; 1968; 2460; 2952; 3444; 3936; 4428. Sum, 

21648. (101—170.) 0; 6820; 3410; 11935; 1705; 

5115; 10230; 13640*, 8525-, \5^\&. Svxxu, 76725. 



MULTIPLICATION TABLE. 



2x 
2x 
2x 
2x 
2x 
2x 
2x 
2x 
2x 
2X 
2X10 

2X11 
2x12 



0: 
1: 
2: 

8: 

4: 

5. 

6: 

7: 
8: 
9: 



: 

: 2 

: 4 

: 6 

: 8 

10 
12 
14 
16 
18 
20 
22 
24 



3x 

3X 

3X 

3X 

3X 

3x 

3x 

3x 

3X 

3X 

3x10 

3x11 

3x12 



0: 
1: 
2: 
3: 

4: 
5: 
6: 

7: 
8: 

9 



: 
: 3 
: 6 
: 9 
12 
15 
:18 

21 
24 
27 
30 

:33 
:36 



4X 

4X 

4X 

4X 

4X 

4x 

4X 

4X 

4X 

4X 

4X10 

4X11 

4X12 



0: 
1: 
2: 
3: 

4: 
6: 
6: 

7: 
8: 
9: 



: 

: 4 

: 8 

12 
16 
20 
24 
28 
32 

:36 

40 
44 

:48 



5x 

5X 

5x 

5X 

5x 

5X 

6x 

5X 

5x 

5X 

5x10 

5x11 

5X12 



0: 
1: 
2: 
3: 

4: 
5: 
6: 
7: 
8: 
9: 



: 

: 5 

10 

15 

20 
25 
30 
35 
40 
45 
50 
55 
60 



6x 
6X 
6X 
6x 
6x 
6x 
6X 
6X 
6x 
6X 



0= 
1 = 
2= 
3= 

4= 
5 = 
6= 

7= 
8= 
9= 



6X10= 
6X11 = 
6X12= 




6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7x 
7X 
7X 
7x 
7x 
7X 
7X 
7X 
7X 
7X 



0= 
1 = 
2= 
3= 

4 = 
5= 
6= 

7= 
8= 
9= 



7x10= 

7X11 = 
7X12= 




7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



8X 

8X 

8X 

8X 

8X 

8X 

8X 

8X 

8X 

8X 

8X10 

8X11 

8X12 



0: 
1: 
2: 

3 

4: 
5: 
6: 

7: 
8: 
9: 





8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 



9X 

9X 

9X 

9X 

9X 

9X 

9X 

9x 

9x 

9X 

9X10 

9X11 

9X12 





1: 
2: 

3: 
4: 
5: 
6: 

7: 
8: 
9: 





9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 



lOx 0= 




lOx 1= 10 




lOX 2= 20 




10 X 3= 30 




10 X 4= 40 




lOX 5= 50 




10 X 6- 60 




lOX 7- 70 




lOx 8= 80 




10 X 9= 90 




10x10=100 




10X11 = 110 




10x12=120 





X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



0: 
1: 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 



XlO: 
Xll: 
Xl2 = 




11 
22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

\Z2 



12x 

12X 

12 X 

12X 

12X 

12X 

12X 

12X 

12X 

12X 

12X10= 

12X11: 



0: 

1 = 

2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 





12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

A4\ 



8 MMX* [OKAP. IV. 

(171—180.) 16360; 46000; 0; 0180; 78440; 27540; 
64260; 55080 ; 82620 ; 36720. Sum, 413100. (181- 
190.) 241419; 80473; 482838 ; 724257 ; 321892 ;0 
160946; 643784; 563311; 402365. Sum, 3621285 
( 191 _ 200.) 430556; 123016; 307540; 553572 
184524; 61508; 0; 246032; 492064; 369048. Sum 
2767860. (201_205.) 908590; 763200; 448760 
300590; 270000. (206 — 210.) 841180; 656080 
1592600; 2500000; 1743080. (211—215.) 881000 
916230; 504870; 673050; 2994000. (216 — 220.) 
477200 ; 897400 ; 762840 ; 1465680 ; 2395040. (221— 
225. ) 1030750 ; 4706050 ; 1937250 ; 3415000 
4529350. (226—240.) 1806900; 1888400; 2849580 
5404920; 3461340; 2108050; 1619800; 8324510 
6305740; 4033230; 2409200; 1851200; 8799440 
7206560; 4615120. (241—250.) 36630; 60300 
74790; 82350; 543960; 333810; 5041620; 8488890 
7361910; 2067750. ( 261 — 294. ) 479800dtc. 
655000&C. ; 27640006^.; 3229600^.; 4658500&C. 
109200006^:. ; 51464000&C. ; 84087200dcc. 
89d02000006cc. (295-300.) 2136240000; 186921000000 
24032700000 ; 1602180000000 ; 8010900000000 
1335150000. (301-310.) 18285300000; 12190200000000 
243S040000000000 ; 487608000000 ; 3657060000000 
80475500000 ; 426657000000000 ; 548559000000 
48760800000 ; 3047550000000. 

§ 40. ( 311 — 320. ) 56378 ; 64432 ; 72486 
88594; 96648; 112756; 128864; 140945; 60405 
84567. ( 321 — 330. ) 159381 ; 194799 ; 212508 
247926; 259732; 265635; 283344; 289247; 318762 
324665. (331—340.) 527408; 593334; 602752 
621598; 678096; 725186; 762858; 791112; 828784 
904128. (341—350.) 2717.05; 4192.02; 4968.32 
7685.37 ; 8384.04 ; 8539.30 ; 6288.03 ; 9393.23 
10247.16; 11178.72. (351—360.) 2.2869; 3.5574 
2.3716; 4.7432; 2.7104; 4.0656; 6.0984; 4.5738 
2.7951; 7.4536. (361—370.) 61.18; 15.295; 29.4975 
17.48; 68.8275; 38.2375; 69.92; 45.885; 30.59 
117.99. (371—380.) 16077.6; 14162.4; 263.76 
152.712; 14.8008; 296.184; 4782.96; 1.6632 ; 72660 
146.496. (381—390.) 74.9; 68250 ; 1272.25 ; 7980 
1711,6; 8.7325; 864.175 •, S7a77 5 • \6. 5725; 193900. 



§ 41^-46.] KBY. 

( 391 — 400. ) 50746.5 ; 64688 ; 370440 ; 4468.75 ; 
79.4745; 649.4985; 52825.5; 7069545; 1936.305; 
33660.9. 

§4a. (401—410.) 5457; 4173; 6099; 7383; 
9309; 9951; 11877; 15087; 18939; 19581. (411— 
420.) 79871; 111518; 58773; 123574; 91927; 
135630; 131109; 143165; 58773; 167277. (421— 
430.) 487426 ; 979678 ; 2446782 ; 4362704 ; 2934208 ; 
593598 ; 3112770 ; 4242054; 1930400 ; 3387852. (431 
— 440.) 2258520; 3961980; 6775560; 5445330; 
9168060; 4134240; 7703850; 8507730; 3416490; 
9560430. ( 441 — 450. ) 54752079: 31513712: 



332209240000 ; 368048600000 

343718000000 ; 293627860000 

309303718000 ; 10574156000 

( 461 — 470. ) 47237785920 

^w.,w^*wv.^^w , 24090091200 ; 44317196200 

5830790400 ; 34861 939200 ; 1 624751 2800 
7288842240; 41380545600; 394859520000. 

§ 44. (521—530.) .162 ; .0392 ; .6084 ; .008649 ; 
75.739 ; 169.88 ; 1581 ; .1505 ; 5.544 ; 49. (631 — 
540.) 1.5246; .03585; .06183; .032364; .0018438 
.00217856; .000084568; .1029; .001296; .93304 
(541—550.) 81.677; 8.41925; 82.09625 ; 81.25775 
85.031; 86.708; 81.048125; 8.005240625; 826.3289 
849.27585. ( 551 — 560. ) 4761 ; 37.41 ; 85.625 
82.866; 87.453125; 83.90625; 41400; .00079898 
82967.30 ; 8 .003515625. ( 561 — 570. ) 8 .4662 
822.31; 891.806; 88.722; 835.9375; 8456.484 
8134.995; 8.335353; 48790.44; 135.1224. 

§ 45. (571—580.) 4459 ; 156585 ; 233600 ; 256 
—125440; 525600; 42560; 336; 1813dy. ; 3441; 19 
_323. (581 — 590.) 888; 254198; 64428 times 
335699ct. ; 1219420866400 ; 8410.625 ; 839.50 
8290.64; 8142.625; 8738.61. (591 — 600.) 2610 
82979.20; 17.04,-1.1718; 8163.5875; 837.734375 
843.134; 842.2875; 180,_3,— 7.008,— 21 ; 8396.68 

23 



kM KIT. itMAF.n. 

MA. {Ml— Alft.) 203; S83§0; 700. — Wl; 
M(IO| 'jars ; |38ni.,— Itt77dr. ; ■■feSTnun.,— ISezaOsec: 
ia«» ; 1 IKIUJ J J5 ; 1 7H•i»t^•ie^3. (61 1 _ 620.) »!• 
IIVIOILi «--!-1.e«; 81^.00; •909; 37 m. ; 5206910; 
aSllMll.j ?li'Je7; S3»»8. (621—020.) 792;44706«; 
insSO; aa377 i &HS; 9-iSl.2i; 8894.375; 832.2S; 
VniO. (631-430.) lai ahnro, 8I-J5,— 2d, 8375,— 3d, 
•MO.— 4ih. •lOtMl, — whole CBlai*. 82000 ; r73.93T5-, 
9180.89: I low 89.10:8414.4375 ; 8340.20 ; 81021.875; 
84&M001 330400830. (640—645.) 1330.90713856; 
ISIOTS.lSft: 1M7S34; 4 » ; .00001601088541; 

•4.«0a43fl. ( 040 - -I. ) 8486784401 

1000000000000000 i 8087 ; 1.41168161 , 



p 



V. DIVISION. 

DIVISION TABLE 



s^a=i 


3-;- 3=1 


4- 


-4 = 1 


5-f6=l 


4-^9=a 


6-^3=2 


e- 


-4=2 


10-^6=2- 


6^2=3 


9-3=3 


12- 


-4=3 


15-^5=3 


8-=-a=4 


12-^8=4 


16- 


-4=4 


20-^6=4 


io-!-a=8 


15-8=5 


20- 


-4=5 


25.^-5=6 


ia-^a=6 


18-e.S=6 


24- 


-4=6 


30 -=-5= 6 


u-=-a=7 


21-^3=7 


28- 




35-=-5=7 


16-^2=8 


24-3=8 


32- 


-4=8 


40^5=8 


18^2=9 


a7-^3=9 


36- 


-4=9 


46^5=9 


fl-^8=l 


7-r7 = l 


~e^ 


-8=1 


9-=-9=l 


12-r8 = 2 


14-^-7=2 


16- 


-8=3 


18^9.^2 


16-6 = 3 


ai-^7=s 


24- 


-8 = 3 


27-9=3 


24-^6 = 4 


28^7=4 


32- 


-8=4 


86-5-9=4 


30-7-6=5 


36.^7=6 


40- 


-8=5 


45h-9=5 


36-:-6 = B 


42-^7 = 6 


48- 


-8=6 


54-^9=6 


42-^6=7 


49-7=7 


66- 


-S=7 


63-^9=7 


4S..^6=« 


66-r7=B 


64- 


-8=8 


72-f-9=8 


54 -=-8=9 


63-H7 = 9 


72 


-8=9 


81-^9=9 



§ 50—62.] 




§ 53. (301 — 320.) 43520 ; 29013} ; 21760 
17408 ; 14506J ; 12434^ ; 10880 ; 9671| ; 8704 ; 7912t«j. 
6695^; 6217^%^; 5802^; 5440; 5120 

4581 jV; 4352; 4144if. (321—330.) 88225IJ 

808€4Ji; 7763JJ; 7464^; 7188^; 6931^ 

6469^^ ; 6260§f (331 — 340.) 9941|( 

9727fi ; 9624^ ; 952d|| ; 9423|§ ; 9324$ 

9138||; 9047. (341—350.) 9944; 97455«^ 

9370^; 9193||; 9023J$ ; 8859^^; 8522|J 

8400^1. (351—360.) 1013,V^; lOlOJ^f 

1004|C|; lOOlSfi ; 999,^?; »96||| ; 993|ii^ 

^89iSf (361 — 365.) 1563}|| ; 664^8^ 

10022f^o 

(371—375. 
11019§|J4 



7253t*j 
4835|f 
8438|^ 
66921J 
9833S4 
923111 
9554/r 
8548|o 
1007i|4 

405|J|; lOlOfJI; 1000^9^%. (366—370.) 
leimi; 2696IH; 1846IIJ; 3706^^^V 

60615/5<VV5 
20705}Jf|. 

10021|jf}; 

69587^^ ; 

9409fHi. 
84214UI ; 



22422|86 7. 1 0004*1 J4; 

( 376 — 380. ) 19092^1^ ; 

5972fj4 j ; 6865f {||. ( 381 — 385. ) 

16163}Jf « ; 8403|0f| ; 76288f J J ; 

( 386 — 890. ) 9998§f Jf ; 7968|{g| ; 

15476||i^; 7091gi5f (891 — 395.) 



0078IJJI 




§ ffff. (621^580.) 37m. ; «76ct ; 190 ; 125 ; 2My. { 
407; 876; 198; 87bu.; 861. (581—640.) 978; 598 
+ 16 ; 1097 ; 1980 ; 19763p. 8f. ; 46507ft. 9p. ; 22178pd. 

78. ; 1183145p., — 986968., — 4929pd. ; 14748niin.,— 
246h.,— lOdy. ; 47000(1.,— 15666yd. (541—660.) 87dy.; 
297 ; 41 Jjl ; 3270 ; 549 ; 696 ; 80891 ; d29pd. 10s. 4p.; 
•1.75 ; 79. (561—662.) 8439.19 ; 194; 81.125 ; • .94; 
27dy.; 81.05; 81.09; 37; 266U; 8.125; 61igal.; 
81.61. 

^Se. (563—576.) 738^^5; 3963; 17; 62560; 
604800; 837.60; 47; ISll^'^; 81194.80; 8187; 4 and 
76 ; 984ct. lost ; 8208. (576—590.) 817 ; 774 ; 2ct. ; 
39; 218; 619; 57; 1825; 94; 1369; 885; 39yd.; 
835#; 19; 27 girls, 54 boys. (691—606.) 823; 56; 
60 weeks; 819.376; 8.125; 4pd. 10s. 5p. ; 688; 79; 
6850 ; 35ct. ; 80ct. ; 826.26 ; 321b. ; 661b. ; 16w. ^w. 
(606—626) 9dy. ; 3w. ; 160w. ; 8726.75; 846.75; 
8128.50; 8968.50; 8925.46; 870.20; 818; 7; 20; 
49dy.; 50bu. ; 848; 602251b.; 818.50; 8.25; 811.50; 
8853.125 ; 768. (627—650.) .5 ; .25 ; .5 ; .76 ; .2 ; .4; 
.6 ; .8 ; .6 ; .338 + ; .876 ; .4375 ; .28125 ; .44 ; .666 
H- ; .6363 + ; .888 + ; .0101 -f ; .515625 ; .056 ; 
.0703125 ; .714285 + ; .9090 + ; .1538 +. (651— 
675.) 14; 18; 8; 17^* "" • .^^^% ^\ .^^4; 



§ 56— <(7.] XBT. 13 

19.4 ; 4.625 ; .3636 + ; .5833 + ; 2.666 + ; 9.71428 
+ ; 28.666 + ; .875 ; 5.9376 ; .6875 ; 4.75 ; .2105 + ; 
9.588 + ; 3^; .5625; 274^; 684; 3716. 



VI. PKIME AND COMPOSITE NUMBERS. 

§ ff 9. (21—40.) 2x3xl7;2x3x5xl7; 
24 X 3 X 17; 2* X 7 X 11 ; 2^ X 3 X 17 ; 3^ x 
19 ; 73 ; 2 X 3^ X 23 ; 2» X 89 ; 2^ X 29 ; 23 X 3* ; 
33 X 37 ; 2» X 32 ; 2^ X 3 X 47 ; 172 ; 2 X 3 X 7« ; 
2* X 193; 2 X 7 X 11 ; 2» x 23 ; 3 X 17 X 19. 
(41—60.) 2x 13X23;22X3X23;2X3X7X 
11; 3 X 13 X 17; 2 X 13 X 37; 23 X 3 x 5 k 7; 
2 X 3 X 137; 2^ X 3 X 7 X 11; 13 X 19; 23 X 3» 
X5;2x 3X5X 17;3x5x61;7x 11 X 13; 
23 X 3 X 7 X 11 ; 2 X 72 X 19 ; 22 X 6 X 59 ; 2» 
X 33 X 37; 2« X 3 X 17; 23 x 13 X 19; 2« X 3* 
X 7. 

§ 61. (61—80.) 227 ; 229 ; 233 ; 239 ; 241 ; 251 ; 
257 ; 263 ; 269 ; 271 ; 277 ; 281 ; 283 ; 293 ; 307 ; 311 ; 
313; 317; 331; 337. (81—90.) 347; 349; 353; 
401 ; 409 ; 439 ; 953. (91—100.) 359 X 1 ; 2^ X 7 X 
13 ; 367 X 1 ; 373 X I ; 2 X 35 X 7 ; 379 X 1 ; 383 
XI; 2 X 7 X 191 ; 2 X 33 X 241 ; 2 X 11 X 13 
X 31. 

§ 64. (101—110.) 6 ; 12 ; 30 ; 30 ; 42 ; 42 ; 24 
36; 105; 120. (111—120.) 60; 72; 84; 54; 98 
245; 231 ; 297 ; 75; 385. (121—125.) 72 ; 36; 616 
840; 2145. (126—130.) 120; 1980; 3276; 3059. 
180. (131—135.) 96; 864; 420; 2062; 660. (136 
—140.) 2520 ; 1386 ; 72 ; 44100 ; 210. 

§ 67. (141—150.) 2 ; 3 ; 13 ; 4 ; 5 ; 9 ; 27 ; 2 ; 7 
6. (151—160.) 2; 3; 5; 7; 6; 10; 14; 15; 12 
21. (161—170.) 1; 4; 9; 6 ; 3; 14 ; 16; 24; 42 
11. (171—180.) 12 ; 77 ; 81 ; 1 ; 32 ; 107 ; 327 ; 716 
96; 1. (181—190.) 2; 46; 25; 125; 233; 74; 48 
58; 106; 421. (191—196.) 107; 647; 421; 1; 409, 
(196—200.) 1; 1; 449; 823; 339. 

23* 



VII. FRACTIONS. 

§71. (1—20.) 2; 3; 5; 2; 6; 4; 3; 2; 4; 3; 
0; 6; 3; 2; 7; 3; 7;5;ll; 3. (21—40.) 4i ; 2| ; 
3| ; 2i ; 2f ; 2| ; 3J ; 4,'„ ; 8|f ; 8j\ ; e^'s ; m 5 ^I'j' 
SO,'^; 19,V; 28}|; 44,'v; H^g ; lO^^ ; 14^. (41- 
60.) .."S; .25; .5 ; .75; .333 + ; .666 + ; .6 ; .166 + 
.333 4- ; .5; .666 + ; .833 + ; .125; .25; .375; .5 
.875; .111 + ; .222 + ; .777 +. (61—80.) .333 4- 
.444 + ; .555 + ; .666 + ; .888 + ; 5| ; 13; 21 
44A ; 10|» ; 25,L ; 35,^ ; 20 ; 23 ; 10 ; 43,^ ; 69f| 
75}i; 48; 38. (81—100.) .533 + ; 3} ; .2727 + 
1?;.75; .625; 19^; 14}^ ; .21875 ; 96^5^:16; .6 
.214 +; 19}; 30,%; .104; .01066 +; 93| ; 9A 
771IJ. 

§72. (101—120.) vj V; V; V; T; '?*; 
'ir;'?!'; VW; VsW- (121-140.) j;V;V; 



§ 78—76.] KB¥. IS 

H* J »!• 5 W 5 » 5 H' (141-160.) vj ; iV» 5 ^iAi i 

iMm? W; mi jWitJ l^?(?^f(PAJ I'o? iVa? rVWri 
■nftjoWj » iV » iW » Tnroo » WifiSfift? ♦ i1> » t8» » 
18855 ^mnJ!^ (161-180.) i»,5 ^„; ^0,5 ^i,; 

tWwJ t*J».- Tif(nr5 A^S 4lj5 fHi? W 5 li $ nWW? 
jv ' TOO » tf' yzv Uff» i5b» tbw* 

§78. (201-220.) J; ij ^, ; ,?,; ^; ,?, ; ^ ; 

^: I: A: iV; i> i; ii iVfHi i'> iiii ii- (321 

—230.) ^j i; |; /, ; |; ^ jy ; A; VffJ ^M ^' 
(231—240.) 1^; /, ; 1; »; |; 1; fjlJiVJ*- 
(241—250.) 1^ ; 3J ; 6!^ ; /,«, ; i ; 4,V 5 1 5 1* } 
11 ■ 3a 

§ 74. (291-310.) I'b; 4; 4; i; i; Vi 5 «; H? 

A? *; A; 4i 4; *; |5 *? H; tt? *; f- (S"— 
325.) ^jiii A;*;*; H; It; if; if; A; A; 

« • 4 . S • 3 
IT » T > T » 7' 

§7ff. (826-846.) J.i; i,|; A, A; M? A, A; f 

I ; J. f ; A. A ; iS.iJ ; H. ,V ; M.'IJ ; i*. A j i, i ; *. 

-360.) ^^, fy, ^^ ; ig, -i J. i§ ; ^i^y, ^, j\ ; |, |, j ; if, 
/t» il » il' il' It » IS* IJ> li » 7%» ^rji Jf 5 Hi f Ji II ; 

5?» sh 15 » A» IS» if' If' iv* A» il » IS' if» li» T5» 
A. H; fi. jV 11- (861-875.) ||,Jf ; |§.]|; §i, 

14. 35 » 11 . 1 ST 1 « . 4« 40 18. 10 IS 18. SO 

to 45 3ft ffO • 49 JU .88 38 . 12 £5 51. 3 4 1. 
5> 5T» »5» 55 » TOy 'lOT » »Tr» 2JT ' «5' T5' T5 » «» »» 5 » 

fj. If; ^r» AA' AV» IS> 3?' H- 

§76. (376—396.) | ; I; 1^5 *f 5 4? *? A? 1*» 

§f5 ii; lA; i*; i?; i^l; A; if; 2»; J;iA;iA- 
(396—410.) A; ♦; A; A; *; If; i*; 32; 49; 3; 
A; A; il; 4; if (411-425.) u; u-, ij; m 

II; il; H; fl; il; i; *; «; M; A; "fl- 




Hf^ 8t^ wkf m^ ni^ii- 

% i i|f a|y i|g i|? 1^ Is »rgiH«i. |W 

H. 91. ^. ». ar M. ^ 41. « 






I VS. (H-an) *J^i %iti *hi m Hi Htt 
9f Hi M|; 14. (si-m) M; uls lit; «|s 

Iff; ^; q; •{; H.* •• (»— «L) 1|S ^J ?!'? 
1ft; Hli 2li; 1t^; If,; 1^; 1^. (41-50.) 
Uk; 4}; 7i; 5; 4«H ; 20J ; !« ; 7,^ ; 15J| ; 12}^; 
(61— «0.) lOf; Ism? 7^; «^; 2f|; 2J|; 7^; 



§79. (71—80.) 5i;6|;2J;4|;8«;4f;f; IJ; | 
7*. (81—90.) IJ; 7i; 8^ ; 4^; 6; 7|; 8|; 9|i 
5}; Vi- (91—110.) 1ft; 4f; 6J; 8»; 3^; |J 

»|; 6|; ^i *H; '^l; ^H; 3|; **; sj; ft; s^ 

7|; 4t; 2||. (111—120.) 3IJ; |J; 4/,; 8f; U 

»ft; ft;?!^; HH if 

§80. (131—140.) A; 1; 2^; 8|J ; 26f ; 6J 
10^;11;81J;3|. (141—160.) 1 ;| ; 1 ; 2 ;2 ; 6 ; 1,^ 
16i i H ; 4f (151—160.) 12| ; 9J ; 86 ; 7 ; 43 ; 23 ; 23 
11; 67; 3', I 2 J. (161—170.) 55; 46; 129; 1; 35 
29; 87; 23; 57; 2. (171—180.) 3;1;7;1;5;1 



% 81—88.] KST. 17 

§ 81. (191—200.) 83; 7|; 8§ ; 2^\', 1/,; 1,^; 

IB; HI; 5; II- (201-210.) +f ; U; iV; li; II; 
!l; i?; T»«; JJ; If (211-220.) j; }»; j; 4} 

2/,; 4; iJ; 5=V; 9; H- (221-230.) 6;4iO;i|; 

B;2;4;|; m; fJ; A- (881-240.) rfo; ill; 
iH; 208; I; ^v ; III; lA; ,V»; Hf|. 

§ 88. (241—250.) .142857 ; .2'85714 ; .428571 ; 
.571428; .714285; .857142; .083; .416; .583*; .016. 
(251—270.) .16; .83; .09 ; .27 ; .68; .81; .90; .06; 
.27 ; 38 ; .6i ; .72 ; .94; .0416; .2088; .2916; .4683; .5416'; 
.7083 ; .7916. (271—280.) ^ ; jVf ; H i sir ; 1^0 ; 
2V5; Iffi; 414; 4||; |. (281—890.) 71; 41i; 

^^0 ; i« ; 4A ; 6/t ; t*t ; m ; ^^ ; iW«. (2»i- 

300.) 24^; 2r%^i 3T.Vt; 8; 7*^5 iiH' iihi 

3.Vt; li?; 7^5- 

^83. (301—310.) 43; 8; 15; 11; 18; 19; 21; 
29 ; 22 ; 80. (311—820.) 1 J« ; ^^ ; V^ ; W ; 

•sV ; *IS* ; 'if* ; 'If ; 'W ; m*- (sai-sao.) ^n; 

12; 5^ ; 3* ; 1 ; 2 J ; 29^ ; 1^ ; 83f . (381—340.) i ; 

JS; T*s; A; T?r; **; HS; si; A; is*. (341—350.) 

6i; 44; lOj; lOf; 16/,; 8|; 7|; 7JJ; IfJ; 18tV. 

(351—360.) H; t; iJ ; Tftj; A'b; ifl ; 2ii; H; »*; 
6^4. (361—370.) 6f;r; ■''x^; "''tV; 10*; i*^*; 9,^; 

4244 ; 34^1 ; 65i ; 32,^. (871—880.) V ; V ; H» ; 

!f ; B ; H' ; W ; W ; W ; *n^- (881-390.) 1 ; 
/^ ; i ; t\ ; iV ; tVt ; m ; A ; IH ; AV- (391-400.) 

10; 4J; 23|; ^; |; 120^; 40J; i|; i{; 81. (401 

410.) ItV; «l; »ii; A? ^H; Vn; lU; 2^? m; 

43tVj- (411-420.) ,%; 2^; |4;7i|; 13fi;|ji; 
m-' U; tVo; f^- (421-430.) .88; .2105 +; 
.2890625 ; .6923 + ; .46 ; .96 ; .802083 ; .0875 ; ,1 j 
,068. (481—440.) 9.84, 98.4, 984, 8840 •, ft.ft^v VQSLA^ 

2* 



18 KEY. [chap. Tin. 

1928; 4880; 7.5; 7600. (441—450.) t%» T^ft; »%» 

•%; ^iV AV; V/. H. IJ. IS; «» «j II. »; ?i. 

^^0* « i H'v iVt ; iVr. i¥f ; AV. l%» t%. (461-460.) 
2*; 2$; A J 2*5 Q|; 24; ^^5 ^ii Hi 129^^. (4«l 
470.) 22}; llf ; S^\; 32; 59; 1143 ; 66.4; 88^; 
23; 2/,. (472—480.) 7Jbu. ; 2J|lm.; 6bu. ; 8lm.; 
•4.75; •12|; 816.625; •52.25; •27.90625. (481^ 
490.) •5.50; •4.80; ^5^ ; ^2.75; ^4; j\h.; |h.; 
^{h.; ^{b.; ^Jb. (491_500.) Idimo. ; lliroo.; 
20mo. ; lOimo. ; 34ino. ; 3im. ; 10m.; 13)m. ; 21|m.; 
19im. (501—510.) •4/,; •34-50; •OO ; •32}^; 
•40.25 ; • .18) ; • .25 ; • .37i ; • .31^ ; • .20. (511 
—520.) 4bu.; 2^bu.; ibu. ; j'^bu. ; 17^bu. ; Oct.; 
4ict. ; 5ict. ; 6jct. ; lOjct. (521—530.) 2f r. ; 20r. ; 
lOr.; 17i^r.; 21 jr.; Ir.; IJr.; 14r. ; 35|r. ; 7J4r. 
(531—540.) ^36 ; ^234 ; 9171 ; •310.50 ; ^552 ; ^345 ; 
•172.80 ; 8409.50 ; ^204 ; •235.50. 



Vin. COMPOUND NUMBERS. 

§98. (161—170.) 3009; 1003; 12i3; l^^fc; 

233J3 ; 29J3 ; ^fb ; 62i3 ; 5/^fe ; 39}fe. (191—200.) 

128 ; 256 ; 304 ; 377; 586; 1280; 1568; 1020; 1911 ; 2304. 

(201—210.) 5oz. lOdr. ; 12oz. 8dr. ; lib. 14oz.; 21b. 

4oz. ; 3lb. 3oz. 14dr. ; 21b. 13oz. 9dr. ; 21b. 2oz. 9dr. ; 31b. 

6oz. 8dr. ; 31b. lOoz. ; 31b. 8oz. 2dr. (211—220.) 3qr. 

131b.; 2qr. 161b.; 3qr. ; Icwt. 3qr. ; 2cwt. Iqr. 181b.; 

2cwt. 3qr. ; 5cwt. ; 6cwt. 3qr. ; 2T. 3cwt. 3qr. 51b. ; 3T. 

8cwt. 161b. (271—280.) 3200; 4480; 1920; 1419; 

5105 ; 2560 ; 4340 ; 8320 ; 25640 ; 50560. (281—290.) 

121; 242; 605; 2389| ; 2571^; 9680 ; 1936 ; 2904 ; 

6050; 9680. (291—300.) 3; 6; 5; 6i ; 10^; 12; 

18aj;24;68X; 60Ji. (301—310.) 320r., 8R., 2A. ; 

420r., lOjR., 2|A.; 360r., 9R., 2JA. ; 423r., lOJgR., 
^/J?^/^. / ^''^^Or., 13JR., 3J^\. •, l^ViQt.,^Si^.A^K.%^:i^Y^x,^ 
olfn,, IfJ/^A. ; 1332r.,33.aR.,SUk.;\^^^..^«^..^\KA 



^ 98—100.] KEY. 19 

490r., 12JR., Sj^gA. (311—320.) 81 ; 136 ; 189 ; 851 j 
370; 188; 660; 233; 133; 346. (321—330.) 3466,, 
8640^; 13824; 5324; 32832; 8632; 61840; 138240; 
150278; 186624. (331—340.) Ifjft., Tll^yd. ; 3|g?ft., 
^fsV^yd.; -Hft., /I'yyd.; 31ift., l^i^yd.; 44fJJft., 




l^lJl-Jyd. (371—380.) Ipk. Iqt. Ipt. ; Ibu. ; 3bu,; 
6bu. ; 5bu. 3pk. Iqt. ; 2bu. 3pk. 2qt. Ipt. ; 8bu. 7qt. Ipt. ; 
12bu. 3pk. 7qt. Ipt. ; 19bu.2pk. 7qt. Ipt. ; 46bu. Ipk. 6qt. 
(421-430.) 64qt., 16gal.; 370qt., 92igal.,lT^^\hhd. ; 417qt., 
104igal., If |hhd. ; 658qt., 139igal., 2Tafhhd. ; 690qt., 172i 
gal.,2|^hhd.; 798iqt.,199tgal.,3/^\hhd. ; 2160qt.,640gal., 
8j^hhd. ; 750qt., 187igal., 2f Jhhd. ; 1260qt., 3l6gal., 
6hhd. ; 2268qt., 667gal., 9hhd. (481—490.) 1826; 4380; 
2555; 6935; 9125; 4746; 1820; 3200; 1200; 4800. 
(491—500.) 2820; 2280; 10800; 61200; 172800; 
1036800; 460800; 28740; 119820; 126144000. 

MOO. (501—610.) 93; 147; 103^ ; 286 ; 488 ; 
1368; 2.28; 432; 1716; 3780. (611—620.) loz. 
12dwt. Igr. ; 81b. lloz. ; 371b. 6oz.; 31b. 3oz. 3dwt. ; 6lb. 
6oz. ; lib. 8oz. 9dwt. llgr. ; 81b. 3oz. Sdwt. ; 361b. 9dwt. ; 
411b. 7oz. 19dwt. ; 16lb. 8oz. 3dwt. llgr. (621—630.) 
103 43 29 2^gr.; 73 12gr. ; 18cwt. 3qr. 8lb. 3oz. 
12^*ydr.; 3qr. 201b. 2oz. 8.96dr. ; 241b. 6oz. 12.16dr. ; 
2fur. 4r. 1yd. 5^m. ; 23r. 2ft. 7^in. ; 3qr. l^na. ; 366A. 
2R. 8r. 26yd. 8ft.; 13r. 22yd. 8.91ft. (531—640.) 

;817.29.25 3.67.19. 3. 1 . 7 . 3 1.23 fRJLl 

—550.) .046876; .21876; .828126; .4376; .626; 
.171876; .266626; .84376; ,616626; .703126. (651 
—560.) 88 ; 164 ; 27 ; 6048 ; 1890 ; 261 ; 12064 , 
8088; i764; 4038. (661—670.) 2yd. 2ft. 832in. ; 
20yd. 3ft. ; 5cords 5 cord ft. 9c. ft. ; 65tons 25ft. ; 
235tons 30ft. ; 2° 25' 20" ; 166° 40' ; 13circ. 116° ; Idy. 
3h. 28min. 60sec. ; 6y. 46dy. 16h. (671—680.) lOh. 
64min. 3238^sec. ; 34min. 174sec. ; 66' 48" ; 2pk. 6.4qt. ; 
6gal. 2qt. Ipt. 1.44gi. ; 36c. ft. ; IR. 6r. 21yd. 6ft. 66fin. ; 
23yd. 2ft. 60J4in. ; Iftir. 16r. 2yd. l^ft.; 13s. 4d. (681 

—690.) .3 ; .076 ; .16 ; .526 ; .6 ; .96 ; .2916 ; .6 ; .8 ; 
.405. (691-600.) 4|J; ,^^ ; ^^^ 5 A% 5 jAW? 



20 MMY. [cBkf. VIII. 

§ 1*9. (602—610.) £9 158.; £7 128. 4d. ; £7 
15s. lid.; £10 188. 9d. ; 91b. 8oz. 2dwt. ; lllb. lloz. 
16dwt. 17gr. ; lib. 3oz. 14dwt. 12gr. ; 6ft 113 33 19; Ife 
63 53 19 16gr. (611—620.) 3T. 5cwL 2qr. 6oz. ; IT. 
2qr. Idib. lloz. ; Iqr. lib. lloz. 13dr. ; IT. Iqr. lib.; 
2m. 4rur. 16r. ; Im. 39r. 4yd. ; 7yd. 1ft. 4in. ; 22yd. Iqr. 
2Da. ; 1yd. 3qr. 2na. ; 8yd. 2qr. Ina. (621 — 630.) 6m 
72A. 13r. ; 60yd. 4ft. 73in. ; 7m. 86A. IR. ; 20yd. 14ft.; 
32cord8; 17 bu. 2plc. 2qt. ; Ibu. 2pk. 4qt.; 5pk. 5qt.; 
Icirc. 41° 18' 26 " ; 3circ. 152° 35". (631—640.) 6hhd. 
58gal. Iqt. Ipt.; Ibbd. Ipt. Igi. ; llgal. 2gi.; Ihbd. 
45gal. 3qt. ; Ihbd. 59gal. Iqt.; 9y. 242dy. lOh. ; Idy. 
12h. 178ec.; 13y, 257dy.; Idy. 18h. 4min. ; 7y. 26dy. 
Oh. 

§ 1 04. (642—650.) £2 68. 3d. ; 3d. 2qr. ; 78. 4d. 
2qr. ; £l 198. 8d.; £2 198. lid. 2qr. ; lib. 8dwt. ; Sib. 
lloz. 19dwt. 6gr. ; lib. 5oz. ; 3oz. 8dwt. 6gr. (651— 
660.) 93; Ifc 103 13; 13 23 29 5gr.; Iqr.; Icwt. 
Iqr. lib. ; 3qr. 1 81b. 8oz. Idr. ; lOcwt. 3qr. 23Ib. 2oz. 
lldr. ; IT. IGcwt. 2qr. ; Im. 8r. ; 7fur. 39r. 4yd. 2ft. 6in. 
(661—670.) 6yd. lin.; 2m. 2rur. 29r. ; 1yd. 3qr. 3na. ; 
2yd. 3qr. Ina. ; 5yd. 2qr. 2na. ; 48q. m. 639A. 3R. 35r.; 
63eA. 3H.; 23yd. 6ft. 41in.; 26ft. 88in. ; Ibu. 5qt. Ipt. 
(671—680.) 3pk. Ipt. ; Ipt. ; Iqt. ; 8gal. 2qt. Ipt. ; 300^ 
31' 33"; 82y. 8mo. 3dy. ; 4y. lOmo. 13dy. ; 6y. 9mo. 
28dy. ; Illy. 2mo. lldy. ; 282y. 6mo. 8dy. 

§ 109. (771—780.) 127yd. Iqr. Ina.; £250 4s. 
6id. ; 12cwt. 3qr. 211b. lloz.; 92bu. 6qt. Ipt.; 12m. 
3fur. 38r. 2yd. 2ft.; 12T. llcwt. Iqr. 14lb. 13oz. ; 86bu. 
2pk. Iqt. Ipt. ; 176m. 6fur. 39r. ; 1521b. 5oz. 7dwt. 18gr.; 
3yd. 2qr. l^na. (781—790.) 2oz. 16dwt. ISJgr. ; 23m. 
26r. 3yd. 2ft. ; Ibu. 3Aqt. ; 4yyJV ; 41b. loz. 3dwt. 23gr. ; 
516gal. Iqt. Ipt. ; 12yd. Ina. ; £49 16s. lid. Iqr. ; 2cwt. 
lllb. 5^oz.;4179gal.2gi. (791—800.) 118017; £ii54s. 
8id. ; 5fe 93 13 9gr. ; Ife 13 63 29 13gr. ; 5A. 3R. lOr.,— 
143A. 3R. 30r. ; 15 cords,-lcd. 7cd. ft.,-13cd. led. ft. ; 107 
gal. 2qt. Ipt. ; 12s. 8d. 2Aqr. ; 35 cords 8cub. ft. ; lA. IR. 

21 |r. (801-815.) In 334dy. ; 47T. lift. 864in. ; 44m. Ir. ; 
14y. 8mo. Idy.; 28y. Imo. \M>j.\ ^-^^ 5«vo. I5dy. ; 

789.12 ; IT. 6/^. ft. ; Iwt. a<\t. = \^«V\i.% \% VVfi»c> 
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*5ll?^- (810— «30.) .404583; JS7b; .180; #; 
.84375; Iqr. 211b.; 9«. 7.44d. ; llmo. 2|*dy. ; 17gal. 
1/ypt. ; 5h. 20iiim. ; • .375 ; 5fiir. 3r. 3yd. 1ft. Oin. ; 
lOoz. 5^wt. ; 3qr. 31b. ll.lSOoz. ; 5mo. I5dy. (831— 

840.) 93//^ ; 13JJgJ ; r7524.00 ; lib. 2oz. 6.0852dr. ; 
£514 lOs. 7d. ; 450bii. ; 90204000 ; 05{ J^. ; 998.50 ; 
•14.27. (841—850.) $371.31^ ; 5400 ; 37 ; Is. 1 J Jd. ; 
22A. 2R. 13}r.; 18yd. 3qr. IxK^a-' tl/, ; •l.d3i ; 
88||; $2744.025. 

IX. PEBCENTAGE. 

§ 1 1 1. (11-^0.) 9 ; 33.75 ; .1431 ; .00405 ; 0.3 
2.9115; 442.35; 540; .3915; 0.885. (21—30.) J2475 
.7425 ; 2.2 ; 8.25 ; 19.25 ; .00201^5 ; 20.125 ; 55; .91f 
.34375. (31—40.) .24; .30; .0052; .18125; .0090875 
1.25 ; 2.1875 ; .134375 ; | ; .09f. (41—50.) $150.25 
$208.33}; $312.50; $410.00}; $025; $833.33} 
$937.50; $1000.00}; $2187^; $2500. (01-70. 
40.3925; $13.75; $9.35; $.031025; 22.3575 
.0020125; 129.8; $.402; 247.5; 1.98. (71—90.) 
50; 02}; 83}; 41}; 0}; 18}; 31}; 43}; 50}; 08}; 
81}; 93}; 28; ^; 20; ^; 92; 77};42«;88t^ 
(91—100.) 10.88 ; 47 ; 12.5 ; 85 ; 11.57 ; 2.1875 ; 15 
.1075; 1.224; 40.48. 

§113—117. (101—110.) $88.30; $1875.14; 
$9231.07 ; $130.955 ; £3 10s. 8}d. ; £2 17s. 9^d. ; 
$215.49; $20.26; £90 10s. 8.7d.; $153.41. (111—121.) 
$71; $125,835; $40,375; $00; $24.28; $3145.50; 
$2813.25 ; $4025 ; $11509.09 ; $11875, $7003}, $4750 ; 
$121.50. (122 — 127.) $17.29; $35.25; $5.02; 
$137.50; $157.01; $52.42. (128—140.) 20; $11.25, 
or 20 per cent. ; 15 ; $ .08} ; 10]^ ; 10^ ; $22,915 = 15} 
per cent, nearly ; 25 ; 25 ; 20| ; 25 ; 34} ; 14}. 

§ 1 1 8— 1 30. (181 — 190.) $32.83 ; $05.00 ; 
$229.79 ; $147.72 ; $218.85 ; $111.25 ; $14.92 ; $20.52 ; 
$192.80; $8.00. (191—200.) $53.00; $120.78; 
$404.00 ; 840.24 ; $50.08 ; $304.05 ; $203.89 ; $218.20 ; 
$400.55; $347.27. (201—210.^ tHB\ %%%% " 
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$43.50 ; 8 .75 ; 914.25 ; 93.66} ; 878 ; $3.50 ; $30.08^. 
(211—220.) 828.50; 853.04; 836.10; 815.83; |95, 
8309.75; 8408.35; 8151.21; 847.50 ; 8516.80. (221 
—230.) 84 ; 89 ; 827 ; 854i ; 8410 ; 8210 ; 880 ; $75; 
8743; 8590. (231—240.) 83.75; 82.34; $9,375; 
879.60; 8318.75; 8375; 8156.61; 817.19; $62.34; 
8150. (241—250.) 8252; 815; 8450; $29.40; 
8130.50 ; 8105 ; 831 ; 814.70; 8225; 8192.30. (251 
—260.) 82.75 ; 85.25 ; 87.75 ; 810.25 ; 87.50 ; 812.50 ; 
817.50; 827.50; 816.150; 812.25. (261—270.) 813.30; 
816.625; 847.25; 875.25 ; 827.30 ; 811.90; 819.95; 
894.50; 83.675; 816.22. (271—280.) 81.83; 81.24; 
82.41 ; 83.50 ; 81.75 ; 811.08 ; 823.92 ; 815.38 ; 82.625; 
84.63. (281—290.) 81.30; 8 .89; 81.72; 82.50 ; $1.25; 
87.92 ; 817.08 ; 810.98; 81.875; 83.31. (291—300.) 
83.67; 87; 810.33; 813.67; 810; 816.67; 823.39; 
836.07 ; 822 ; 816.33. 

Maa— laT- (soi— 310.) 8202.17; 8105.47 

8814.12; 8223.70; 8167.78; 8419.44; 8559.26 
841.66; 8104.58; 8720.32. (311—320.) 8l89.ll 
8208.65 ; 8211.88 ; $196.26 ; 8189.04 ; $107.75 ; 885.-56 
8209.26; $110.85; $09.18. (321—330.) 5; 4i ; 6 
5; 4; 4i; 7; 8; 5i; 6i. (331—340.) 4y. ; 2y. 8mo. 
4mo. 24dy. ; llmo. lOdy.; 16}; 25; 20; 14iJ ; 18/^ 
142*f . ( 341 — 350. ) $1666} ; $27500 ; $19875 
$26250; $8727^\ ; $727 2/-^ ; $13090 }J ; $29090jf 
$5133j||; $7480:jf (351—360.) $500; $1200 
$2475; $4923; $1834.86; $1785.71; $1673.64 
$1913.88; $1888.57; $1837.95. (361—370.) $85.52 
$114.49 ; $343.75 ; $38.22 ; $160.71 ; $64.59 ; $12-3.85 
$61.84; $244.77; $111.11. (371—391.) $1989 
$372.94; $185.53; $734,625; $455.58 
$373.28; $185.86; $737.19; $456.77 
$372.59; $185.20; $732.06; $454.38 
$372.25; $184.87; $729.50; $453.19. (392 
$8705.89; $1190.025; $962.72; $105.22; 
£63 48. 3}d. ; 8 .05 ; $365| ; $465.42 ; $571.29. 



$492.25 
$493.54 
$490.96 
$489.67 
—400.) 
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X. ANALYSIS AND RATIO. 

§ 129. (1—10.) 30 w.; 27 w.; 45w. ; 54 w. ; 9w. ; 
lOw. ; 6w. ; 5w. ; 3w. ; 2w. (11—20.) 210; 180 ; 42; 90; 
84 ; 60 ; 126 ; 45 ; 30 ; 20. (21—30.) 24 ; 9 ; 30 ; 6 ; 18 ; 
27; 12; 21; 180; 42. (31—40.) $58.50; $121.50; 
•378; $238.50; $22:^; $30||; $445.50; $168.75; 
$15/^ ; $4.22. (41—50.) 18dy. ; 39dy. ; 13dy. ; 9dy. ; 
6dy. ; 6idy. ; 9jdy. ; 4jdy. ; 3dy. ; 2dy. (51—60.) 4 ; 
6; 2; 2.4; li; 210; 12.8; 3^\ ; 2^\ ; 2|. (61—70.) 
9|J-; 8^; 7J; 14*; 8io ; 7^; 17^2,; 12,^; 6*; 7^. 
(71—80.) $18.75; $43.75; $34,375; $39^ ; $73^^ S 
$118.75; $593.75; $111,875; $51/^; $5|f. (81— 
90.) 15J ; 19 ; 38 ; 12J ; 6 J ; 8^ ; 25* ; lOf ; 7.6 ; 6. (91 
—100.) 15ft. ; 22ift. ; ll^ft. ; 3ift. ; 8|ft. ; llift. ; 6 Aft. ; 
ISJft.; 33|ft. ; 20|ft. 

§181. (101—110.) 7:9; 16:3; ^tc (111— 
120.) I ; V » <Sm5. (131—140.) 1:2; 1:6; 8:4; 
3:5; 3:1; 9:1; 5:3; 3:4; 11:6; 6: 9. (141 

-150.) jUi *; T^Tj; V; A; fl; V; i; Jj f- a^i 

—160.) 167 : 690 ; 2220 : 1 ; 27 : 400 ; 500 : 67 ; 2 : 
21 ; 19 : 3360 ; 16 : 3 ; 12 : 1297 ; 32 : 5 ; 451 : 14. 

(171-180.) tUtJtWiJ^Vt; iUii tt'A^;I!H; 

f400 . 136 • 20448. 1638 
y6T» 77gT» 5T6T » TStf- 

§ 1 33. (181—190.) 200m. ; 800m. ; 40m. ; 220m. ; 
190m.; 174m.; 155m.; 241m.; 17im. ; 18im. (191— 
200.) 48; 72; 32; 144; 96; 24; 16; 18; 4; 8. 
(201—210.) $5.60 ; $4* ; $12$ ; $28 ; $11* ; $6 ; $10 ; 
$16; $4.59; $11.45. (211—220.) $28.89; $23.33; 
$87.78; $212.72; $16.39; $45..56 ; $36.28; $2.40; 
$360; $7.09. (221—230.) £22 10s.; £19 13s. 9d. ; 
£8 2s.; £6 88. lOfd.; £100; £22 6id. ; £78 15s.; 
£140 12s. 6d. ; £22 2s. 5id. ; £8 8s. 9d. (231—240.) 
356bu. Ipk. ; 337bu. 2pk. ; 393bu. 3pk. ; 365bu. 2pk. 4qt. ; 
440bu. 2pk. 4qt. ; 403bu. 4qt. ; 450bu. ; 412bu. 2pk. ; 
431 bu. Ipk. ; 421 bu. 3pk. 4qt. (241—250.) 123ft. 9in.; 
82ft. 6in.; 165ft.; 132ft.; 103ift. ; 156ft. 9in.; 138f^ft.; 
198ft.; 144fjft.; 163.35ft. 

§ 135* (251—260.) £28 2tt. 6d*\ *»! ^%.\ ^A'X 
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•250 ; A.*8 958.50, B.'s $45.00, C.'s 965 ; $IM, tSl3, 
•468 ; 70, 42, 56, 28 ; A. $24, B. 812, C! 986 ; A. 
•56.19, B. •233.33, C. •210.48 ; •^f ; A. •160, B. 980, 
C. ^40 ; Widow •400, Eldest Soo 9480, Youngest Son •400, 
Daughter 9320; 150, 100, 225, 175. (221—230.) A. 
•222.22, B. ^277.78 ; A. •lOO, B. •OO, C. 980 ; A. 978, 

B. 993.60, C. 962.40 ; A. 9195; B. 9130; C. 9234; 
A. 9585.60, B. 9549, C. 9457.50 ; A. 952.50, B. 917.50, 

C. 921, D. 963, B. 9140; A. 910.91, B. 913.64, C. 
•15.45; A. •1.80, B. •1.92, C. ^2 ; A. •45, B. ^50, C. 
•67.50 ; A. •O}, B. •11^, C. •Of, D. •18J^. 



XU. AVERAGE. 

^ tea— 171. (31—40.) 2A; llA; 6|; 4|; 
I2X; 8.53; 35JJI; 1/^; 266.5; 56f. (41—45.) 
3l|yd. ; 173|lb. ; 61 tons of hay, 35bu. of grain; 91.171 
per bu. ; 12yr. 7mo. 6dy. (46—50.) 9 .30 ; 22| carats; 
lOoz. ; 71t»5° »• "^c^- (51—60.) 4mo. 6dy. ; 80dy. ; 18mo. 
4dy ; 49dy. ; March 10; Apl. 17; $59.03; 942; Oct. 
26; June 26; In 19dy. (61—68.) May 29; Jan. 24; 
Jan. 20; Feb. 18; May 22 ; Sept. 4; Apl. 5; May 12. 
(69—80.) 1 at 5ct., 2 at 8ct. ; 2 at 6ct., 1 at 8ct. ; 5 at 
5ct., 1 at 8ct. ; 1 at 5ct., 1 at 8ct. ; 1 at Set., 6 at 8ct. ; 
5 at 6ct., 7 at Set. ; 1 at 5ct., 3 at 8ct. ; 2 at 70ct., 1 at 
; 1 at .70, 2 at $1 ; 5 at .70, 1 at $1 ; 1 at .70, 5 at 
; 1 of each. (81—90.) 2bu. at .40, Ibu. at 70 ; 5 at 
.40, 1 at .70 ; 1 at .40, 2 at .70 ; 1 at .40, 6 at .70 ; 1 of 
each ; 51b. at .30, 41b. at 75 ; 5 at .30, 13 at .75 ; 5 at 
.30, 1 at .75 ; 2 at .30, 1 at .75 ; 7 at .30, 2 at .75. (102 
—110.) 20gal.; 13/ gal. ; 24jgal. ; 37igal. ; 13igal. ; 
40gal. ; 120gal. ; 20gal. ; 26§gal. (126—130.) OOgal. ; 
X20gal. ; 15gal.; 6gal. ; 34^gal. 



XIIL INVOLUTION AND EVOLUTION. 

§ 178—179. (1—10.) 256; 64; 16; 1; .125; 
1.5625 ; .00004096 ; 19.6B^ •, \^Q?^*il\ •, ViA^a\. (81— 
100.) 11; 15: 20; 19; VI \ \1 \ \^\ \^\\^\\.^«^ 
25; 30} 21; 27; 22-, 2^ •, ^^ > ^^\ ^^% ^"^^ ^^^— 
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120.) 3.1; .82; 3.7; 40; 50; 3.3; .89; 89; 3.4; 
38;4j,;41; 4.9; .43; 4.7; 42; 44; 4.6 ; 4.6 ; 8i 
(121—140.) S ; I ; 4 ; « ; | ; 3| ; 3i ; -A ; 3i ; 3j ; 
2|; 3J; IS; Sj ; SJ ; 15* ; sf; ^^ ; ^J IS?. (141- 
160.) 1.41 ! 2,64 J 3.60; 5.39; 2.40; 7.93; 11.93; 
2.76; 9.97; 24.49; 4.89; 1.03; 21.93 ; 8.14; 19.41 ; 
.61; 3.31; 6.63; 13.26; 5.47. (161—170.) 12r. ; 
13r.;9r.;41r.;4.8r.; i4r. ; 3lr.;8ir.; 15ir.; 38r. (171- 
180.) 1.49 ; 2.449 ; .945 ; 269.91 ; 50.7 ; 106.67 ; 999 ; 
9.949; 1230; 8072. (181-200.) .547 ; .447 ; .894 ; 
1.096; 1.341; 1.643; .853; .707; 1.060; .176; .530; 
.117; .335; ,471; .936; .589; .942; 1.178; .983; 
.824. 

§183. (201—320.) 11; 30; 80; 13; 19; 40; 
13; 18; 50; 14; 17; 31 ; 16; 22; 15; 23 ; 29 ; 24 ; 
31; 29. (221 — 240.) 25; 33; 3.7; 41; 26; 85; 
4.4; 46; 27; .48; 4.2; 39; 33; 4.9; 36; .45; 38; 
.47; 4.3; .34. (241—260.) j; i ; |; 31; 2| ; ' ; 
A i 23 ; j'o ; 3f ; ,^ ; IJ ; 4i ; 5i ; 4i ; 2* ; 6| ; lOj ; 
9i; 4^. (261—280.) 1.25; 1.91; 2.35; 3,07; 1.79; 
3,97; 5.19; 1.97; 4.63; 9.43; 2.99; 1.02; 7.83; 3.35; 
7,22; .72; 3.22; 4.44; 8.89; 3.10. (281—290.) 12iD.; 
llin. ; 19in. ; lOjin. ; 4)iD. ; 2.8m. ; 43in. ; 49Ln. ; 4}in. ; 
61in. (391 — 300.) 13.3 ; 2.3513 ; 8300 ; 9.27 ; 
3.6593 ; 4.0207 ; .4344 ; .9026 ; 10.09 ; 7.806 ; 9.84. 
(301—320.) .953; .793; .634 ; .476 ; .317; .158;. 119; 
.111; .170; .341; .512; .683; .864; .5; .793; 1,040 j 
1.5 ; 2 ; 2} ; 35. 



XIV. PROGRESSION, OR SERIES. 

M»8 — 206. (131 — 140.) 320; 8177.147; 

743008370683 grains ; j^f JgsB • $265.72 ; 19682 ; 
ISJ^I ; 8; 6J; 200= . (141— 15S.) $12.76; 84.26; 
827.66; 8510.51 ; «718.93, 8750.34, 8771.78 ; $867.34, 

8947.29, 81011.64; 81116.48, 81343.74, 81518.'20; 
8808.65, 8876.81, 8924.84; 81003.22, 81164.90, 
81286.30. (160—174.) 8342.9.^ 8184.56, 8140.56; 
887.20, 854.29, $33.95; 8154.67, 8107.63, 875.14; 

8436.30, 8371.86, 8316.67 ; *B59.Mi, <A«ft.ntt»%W 
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S7«— IM.) njT. too. lldr^ 147r. Smo. ISdj^ llyr. 
Ino. Sidy. ; S7yr. Imi. SMy., ttyr. Onio. 4dy., 18yr. 
Itoo. 6dy. ; 14yr. too. 15dy., 8yr. taio. 9dj^ 7yr. too. 
IMy. ; 48yr. 8dy.t 99yr. Inou, Myr. imo. 5dy. ; 6yr. 
Smo., Syr. amo. i4dy.. 8yr. Imo. 16dy. (IM-JIOO.) 6;* 
5; 4s 7; 4|; S; 7; 4i; 8; 4; 5. (201.^10.) 
•7006.83 ; $1818.08 ; •7S8S.08 ; •8837.80 ; •1M76.20 ; 
•S80S8.50 ; SlSSOO.iS ; •1888^11 ; •6870.68 ; •21374.36. 

8111—330.) •8688.00; •1418.836; •6898.05; 
14870.88 ; •0710.86 ; •138600(7 ; •7070.84 ; •3486.58 ; 
•4081.06; •61843.76. (331—380.) •SlOOl ; •7388.58; 
•80600.78; •68881.04; •11366.08; •66829.82; 
•77108.87; •28821.86; •idOOO.OO; •28089.84. 
(381—340.) •4108.03; •7486.83; •146187.95; 
•80620.00; •86810.00; •81863.88; •66717.89; 
•43400.84 ; •38487.01 ; •08768.70. 

4 ••S— Biff* (341—360.) •8080.64 ; •4634.36 
•6814.40; •8738.66; •4060.48; •6406.31; •1006.38 
•7366.76 ; •3563.98 ; •4975.47. (361—358.) 828.41 
•40.46 ; 821.85. (261—270.) 820453.38 ; 811776.14 
•4276.82; 817324.16; 818351.87; •9935.66 
8155;)9.60; 822023.73; 812618.99 ; 818822.53. (271 
—280.) 83797.79; 84126.05; 83506.88; 83956.90 
83648; 83248.28; 87026.31; 85018.80; $3011.28 
86524.43. (281—290.) 83333^; 87111^; $1111 j 




84500. (301 — 310.) $12500 ; $10714^ ; $9375 
8833:H; $15000; $13636 j^^; $10000; $16666f 
$18750; $11538.46. (311—313.) £12500; £3750 
£5625. (321—330.) $5213.86; $2606.93; $1564.16 
$782.08; $1303.46; $881.14; $443.18; $2241.96 
$2487.01; $62.57. (331—340.) $2145.97; $1992.96 
$1147.45; $870.30; $656.72; $285.83; $1380.16 
$147.08; $1633.43; $2118.83. (341—350.) $5442.18 
$4701.16; $4061.04; $4264.09; $2886.10; $3508.08 
$3867.65 ; $5183.03 ; $4477.29 ; $2617.78. (351—360. 
$3209.70; $3853.69; $3547.97; $2641.82 ; $2331.13 
*:^iPi.07; $2602.06; $2393.59; $2224.57; $5627.60 
(361— S70.) $648.60; •8e4.5^x *n\.b^% %^»^s\\ 
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tID59.20; S2S2.9S ; $129.33 j 8157.15; 8235.84 

8137.88. (371—380.) 81134.09; 8785.72; 8601.71 
8905.13; $2117.09 j 8564.43; S:jl0.43 ; 3368.99 
8529.95; $828.67. (381-390.) 120 j 40320; 3628800; 720 
363880; 39910800; 5040; 87178291200; 479001600; 
6227020800. (396.) 403291461126605635584000000, 
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XV. MENSURATION. 

§916—999. (1—12.) 6A. 3R.; 7A! 2R. 25r. ; 
27r. i 55r.; 207r.; 23r. ; 25ft.; 2A. Ir.; 136,664r., 
12S6.64aq.r., 35.45r. ; 47.747r., 1791r., 42.32r. ; 25.23r., 
79.2er. ; 52.32r., 164.37r. (13—22.) 44.72ft., 400aq. 
ft.; 85.85ft., 1159sq. ft,; 95.39ft., 1431sq. ft.; 55.9ft.; 
160.07m.; 9l.63ft. ; I98.94sq. in.; 452.398q. (I.; 
2010624003q. m. ; 47.206ft., 148.296ft, (23 — 32.) 
502.6.56ft. ; 1176.5292ft. ; 31.334 gallons ; IS.eSin. ; 
e.I2gal. ; 8.67in.; 17^q. in.; 7.8ein. ; 12960o. in.; 
6068.448c. in. (33 — 42.) 84ft, I309in. ; 27,9gal.; 
577.5c, in. ; 452.39m. ; 223,48gal. ; 13e,16gal. ; 230.26T. ; 
8a4.43T.; 365.92T. ; 586.7T. 



MISCELLANEOUS EXAMPLES. 

§ 3S9. (1-12.) i ; }5 ; H ; ? i H ; tVt"! J 12-8 i 
1H|: ^Ui•• 1*|; 24i5f«„; ISjVV (13-24.) 7|, Ij; 
13|, H; 18i3|, 940.; ^.^, 1.1, 5ii53iJ, 58^, 45f ^ ; 
U, 16X, 30|S;f (25—35.) 5, 7^ J, 21 J ; 1 1 ^, 84.375, 
£6 11a. 5(1.; 2112, 744, 4696, 4800, 368. (41—55.) 
19.45,8.05,78.375; ie|, 1|, 66| ; 5ji, 31, 34 J ; If, i, 
|>; 2-,V t'f. 1- (56—60.) 50r. ; 8l)r. ; 350r. ; njr. ; 
l7Jr. (61-63.) eoib. ; 1801b. ; 601b, (71—73.) 
851.01; 843.725; 861.94. (81—83.) 35A. ; 35A. j 
330A. (91—93.) 8322.68 ; 8294.12 ; 8291.26. 

(101—103.) 23,-892 ; 8II6 ; 8103.50. fUll- 113.) 
A. 855, B. 862.50, C. 832.50 ; A. 827.50, B. "131.25, C. 
816,25; A. 882.50, B. 893.75, C. 848.75. (121—133.) 
126bu. ; lOO.Sbu. ; 168bu. (131—133.) In 4Jdy, ; 
5Ady, ; 6dy. (141—143,) 8936; 8748.80; 8585, 
(IBl— 163.) 840.50 ; 823.626 ; 820.26. (^Ifll— l"" ' 
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17«m.; 89J|m.; 8804|m. (171—173.) 900; 108; 
100. (181— .183.) 18; 24; 80. (191—193.) 640 
368; 468. 

(201—203.) 7200; 2880; 1296. (211—213.) 
$310.50 ; 8258.75 ; $414. (221 — 223.) $1250 ; 
$2250; $900. (231—233.) 74(1. 3in. ; 31(1. Oin.; 
63.225(\. (241—243.) $365; $182.50; $292. (251 
— 253.) $337.50 ; $312 ; $157.50. (261 — 263.) 
33yd.; 44yd.; 16iyd. (271—273.) $4.75; $4f; 
$4.85. (28r— 283.) $60; $15; $120. (291—293.) 
$15; $5.25; $14.25. 

(301—303.) 2; 8 ; 3. (311—313.) $.50; $.25; 
$ .371. (821—323.) $14.49 ; $16.10 ; $9.66. (331— 
833.) 20oz.; 19ioz.» 16oz.; 82oz., 26}oz. (341—343.) 
2}(\. ; 10}(\.; UJl. (351— .853.) 21}lb.; 56ilb. ; 8}lb. 
(361—363.) $68.75; $192.50; $4620. (371-873.) 
83088; 24816; 57904. (381—888.) 185; 90; 78^ 
(391—893.) 12; 120; 86. 

(401—403.) 100; 150; 450. (411—412.) $.01; 
$.02. (4-21, 422.) 8.001; 8.002. (431—433.) 
5min.27ii^8ec. past 1; 16min. 21^y®®c* P^^t 3; 2lmin. 
49t4-8ec. before 8. (441—444.) 85434716 ; 83584834 ; 
82871689; 82537772. (451,452.) 8435.92; 13iyd. 
(455, 458, 461.) 8190| ; 8311 j ; 8393.75. (464, 467, 
470.) 8447.75; £l Is. 33d.; ^Vr- {^'^^^ ^76, 479.) 
87fflb. ; 4t-V /^ ; 8700. (482, 485, 488.) 13ct. ; 
831.41 ; 8671.12. (491, 494, 497.) 8529.81 ; 6 ; 25. 

(.500, 503, 506.) 8 per cent.; 8l.l2i ; 120. (509, 
512,515.) 811.62; ^Jfn^; 83000,82000. (518,521, 
524.) £9^V 5 ^1^ 14s. 7id. ; 31b. at 8 .50, 2lb. at 8 .75. 
(527, 530, 533.) 8733.14; 813.18; 82556.82. (536, 
539, 542.) 29 X 3 X 5* ; 7821 ; 52. (.545, 548, 554.) 
£ll6 7siMy'; A. 8l666t, B. 82000, C. 8l333i ; 108^. 
(557, .560^63.) 83642.09; 8116^; l^^h. (566, 569, 
672.) 250; ioz. ; IJ^dy. (575,578,581,584.) 8l94ff, 
8162/^, 8243,9^ . $643.52 ; 2h. 21min. 8sec. ; 60. (587 
—600.) 168912; 84194.1^04; ^^;i^l , k.%\5Q,B.8l00, 
C. $50; $185; He worked ^0 e^^L^ja,— VeCve X^e^.-^ . \ \jriix 
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6ct.; 2250; £1913 6s. Sd.; 81920; 150; A. 8890, B. 
8460, C. $650 ; l^%; ^y^, worth 8925. 

(601.) Aug. 7, 1859, at 8h. 53min. 20sec. P. M. Ob- 
serve, that 1852 and 1856 are Leap Years. (602 — 610.) 
495, 360, 385; llmo. ; Jan. 21, 1849; 8 .75; 168dy.; 
81000; 550 men; d3|.per cent; 8859.18. (611— 
616.) 839.50 ; 244.140625 ; 138. lid. ; 27 ; 32ft. ; 740. 
(617.) Since the gain is proportioned to the stock multi' 
plied by the time, the stocks must be proportioned to the 
gain divided by the time ; therefore dividing 8549 into 
three parts, in the proportion of f , |, and ^^3, we find A.'s 
share 8195 ; B.'s 8234; C.'s 8120. ^618.) As C. took 
i of the gain, he must have contributed \ of the stock, or ^ 
as much as A. and B. C.'s stock 82500 ; A.'s gain 8600. 
(619.) 40 days. (620.) 8150 is .75 of the first cost, 
which was therefore 8200. .40 of 8200 = 880, my 
entire loss. (621.) 320 times. (622.) 13.4(1. (623.) 
If B. had 10 acres more, (making 1510A. in all,) the whole 
could be divided in the proportions of 10, 13, and 3. A.'s 
share was580-f^ acres ; B.'s 745 acres ; C.'s 174-^^ acres. 
(624.) A.'s share 81600, B.'s 82400, C.'s 83000, D.'s 
81000. 

(625.) 6 at'81, 4 at 8 .75, and 3 at 8 .50, would have 
received 810.50. The actual number was therefore 24 at 
81, 16 at 8 .75, and 12 at 8 .50. ([626.) 7.14 rods. 
(627.) The money should be divided in proportion to the 
quantity of bread furnished to C. by each. A should have 
2 cents, B. 8 cents. (628.) In 17|mo. from the time of 
purchase. (629.) If 3 yards were sold at the price given 
for 4yd., there would be neither gain nor loss. 815.75 is 
equivalent to 5 per cent advance on the price of 4yd., or to 
the price of 4.2yd. The cloth therefore cost 83.75 per 
yard. (630.) 82000 is the difference between } of 150 
per cent, of B.'s original capital, and twicQ his original 
capital. B.'s was therefore 82000, A.'s 84000. (631.) 
5yd is i of what was lefl afler cutting off 17yd. The 
original length was 37yd. (632.) 2519, which is 1 less 
than the lecutt common multiple. (633.) A. 49 miles, B. 
iles. 
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